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CHAPTER - 5 

IRRIGATION PRACTICE AND CHANGES IN CROPPIING PATTERN 

5.1 Introduction 

Water is important for successful agriculture. Water may be available to crops in the natural 

course by rainfall or t may be supplied to the agricultural fields artificially by human efforts. The 

process of supplying water to crops by artificial means such as canals, wells, tube wells, tanks, 

etc. from the sources of water such as rivers, tanks, ponds or underground water is called 

irrigation. It accomplished in different ways by flooding, furrows, spreading, by applying water 

underneath the land surfaces by sub irrigation. “Irrigation means the application of water by 

human agency to assists the growth of crop and grass” (Singh, 2004). “The artificial application 

of water to land for growing crops is known by the term irrigation, artificial watering affects the 

entire organization of the farm increasing production. However, the transformation partly or fully 

depends on the nature and mode of irrigation (well, canal, lift and tank) which depends largely 

on the physiographic and climatic condition of a region” (Anderson, 1936). Different sources of 

irrigation are used depending upon the topography, soils, rainfall, availability of surface or 

ground water, nature of rivers, requirements of crops, etc. In this chapter researcher has presents 

the Spatio-temporal changes in irrigation process in the study area and its impact on the cropping 

pattern and agricultural productivity. To understand the changes in cropping pattern and 

productivity the researcher has also presents the Spatio-temporal changes in cropping pattern and 

its productivity. 

5.2 Changes in Irrigation Practice 

The methods of applying water to the cultivable land for better production of crops are called 

irrigation. With the passing of time modern techniques have been used for irrigation. The study 

of Spatio-temporal changes of irrigation practice would help to understand the agricultural 

development of the concern enumerated area. It also reveals the Spatio-temporal changes in 

cropping pattern, productivity, inputs for cultivation, production costs and economic situation of 

the farmers etc. The researcher has analyzed the Spatio-temporal changes of irrigation for better 

understanding the Irrigation pattern of the district and its impact on cropping patterns of the 

district. 
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5.2.1 Irrigated Area of Jalpaiguri District 

According to table 5.1 which reveals the scenario of temporal changes of various sources of 

irrigation in Jalpaiguri district, shows that in between 1997-98 canal irrigation was the prime 

source with covering 46190 (86.60%) of cultivable land of Jalpaiguri district. In case of 2017-18 

Canal irrigation again stand as prime source of irrigation in the district with covering 81621 

(65.85) hectares of cultivable land. In case of RLI, it was 2280 (4.27%) hectares in 1997-98, 

which increases to 8580 (6.92%) hectares in 2017-18. So RLI shows dynamic positive temporal-

changes in the district over the last two decades. The scenario of STW irrigation pattern was 

different. Rapid increase has been occurred in case of STW irrigation in the district. In 1997-98 

the area covered by STW irrigation was only 2550 (4.78%) hectares. But it has increased more 

than 11 times over the last two decades and in 2017-18 the STW irrigation has covered 30336 

(24.47%) hectares of agricultural lands. It shows continuous increase in the STW which reveals 

that people shifted their reliability from other ground water irrigation to STW. In case of DTW, 

the amount of land under was only 670 (1.26%) hectares in 1997-98, while in 2017-18 it was 

increases to 1840 (1.48%) hectares. So the temporal pattern of DTW was also positive in nature. 

Table 5.1 Various Sources of Irrigation in Jalpaiguri District, 1997-98 to 2017-18 

 

 

 

 

 

 

 

 

Source: District Statistical Handbook, Jalpaiguri District, 1997-2018 

In Jalpaiguri district, the scenario of tank irrigation was less importance since 1997-98 as it 

was only 1100 (2.06%) hectares then, which increases to 1256 (1.01%) hectares in 2017-18. In 

the case of ODW, this shows less importance as a source of irrigation in Jalpaiguri district and 

shows declining in case of area covered by it.  In 1997-98 the area covered by ODW irrigation 

was 550 (1.03%) hectares. It has decreased to 324 (0.26%) hectares in 2017-18. 

 

Types of  

Irrigation 

1997-98 2017-18 

Area in Ha 
% of  

Area to TA 
Area in Ha 

% of  

Area to TA 

Canal 46190 86.60 81621 65.85 

RLI 2280 4.27 8580 6.92 

STW 2550 4.78 30336 24.47 

DTW 670 1.26 1840 1.48 

Tanks 1100 2.06 1256 1.01 

ODW 550 1.03 324 0.26 

Total 53340 100 83783 100 
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Figure 5.1 Changes in Various Sources of Irrigation in Jalpaiguri District. 

Source: District Statistical Handbook, Jalpaiguri District, 1997-2018 

 

5.2.2 Growth Rate of Irrigated Area in Jalpaiguri District 

The Growth rate defines the changes of variables from one-time period to another. It can be 

either positive or negative. The growth rate is simply calculated by subtraction of the past value 

from present value divided by past value. There are various types of growth rate i.e. annual 

growth rate, decadal growth rate, compound growth rate and growth rate in percentage etc. for 

the analysis of the growth rate of irrigation in Jalpaiguri district the researcher have been used 

percentage of growth rate. The table and figure reveals a wide scenario about the growth rate as 

well as area coverage under irrigated blocks of Jalpaiguri district. First of all, Rajganj block has 

maximum area coverage under irrigation as shown in table.  

Table 5.2 Block Level Changes in Growth Rate of Irrigation (%) in Jalpaiguri District. 

Blocks 

1997-98 2007-08 2017-18 Growth rate in % 

Area in Ha Pi* Area in Ha Pi* Area in Ha Pi* 

1997-

2008 

2008-

2018 

Rajganj 24567 39.89 25810 36 47777 38.09 5.06 85.11 

Jalpaiguri Sadar 17351 28.18 18866 26.32 36378 29.00 8.73 92.82 

Mynaguri 5783 9.39 8313 11.6 10756 8.58 43.75 29.39 

Dhupguri 7708 12.52 9074 12.66 11272 8.99 17.72 24.22 

Mal 3666 5.95 5204 7.26 15912 12.69 41.95 205.76 

Matiali 1270 2.06 2205 3.08 1892 1.51 73.62 -14.20 

Nagrakata 1235 2.01 2215 3.09 1434 1.14 79.35 -35.26 

Total 61580 100 71687 100 125421 100.00 15.66 74.96 

Source: District Statistical Handbook, Jalpaiguri, 1997-2018 

Table 5.2 depicts the block level irrigated area of Jalpaiguri district in three distinct time 

periods, i.e., 1997-98, 2007-08 and 2017-18. The table also shows the growth rate of irrigated 

area during the mentioned time span. In Rajganj block the area under irrigation was 24567 
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hectares in 1997-98, which was increase to 25810 hectares in 2007-08. The growth rate during 

this period was 5.06% in Rajganj block. There is a rapid increase observed during 2007-08 to 

2017-18. In 2017-18 the area under irrigation was 47777 hectares in Rajganj block which 

denotes 85.11% of growth rate. 

 

 

 

 

 

 

 

 

Figure 5.2 Block Level Growth (%) of Irrigation in Jalpaiguri District. 

Source: District Statistical Handbook, Jalpaiguri, 1997-2018 

In case of Jalpaiguri Sadar block the area under irrigation was 17351 hectares in 1997-98, 

which was increase to 18866 hectares in 2007-08 with 8.73% of growth rate. Again in 2017-18, 

the area under irrigation was 36378 hectares in Jalpaiguri Sadar block with 92.82% of growth 

rate from previous time period. Mynaguri has also shown positive growth rate in the given time 

periods. In 1997-98 the area under irrigation was 5783 hectares, which was increase to 8313 

hectares in 2007-08 and again it was increase to 10756 hectares in 2017-18 with 43.75% and 

29.39% growth rate in the given time periods respectively. In case of Dhupguri block the area 

under irrigation was 7708 hectares in 1997-98, which was increase to 9074 hectares in 2007-08 

with 17.72% of growth rate. Again in 2017-18, the area under irrigation was 11272 hectares in 

Dhupguri block with 24.22% of growth rate from previous time period. Mal block has also 

shown positive growth rate in the given time periods. In 1997-98 the area under irrigation was 

3666 hectares, which was increase to 5204 hectares in 2007-08 and again it was increase to 

15912 hectares in 2017-18 with 41.95% and 205.75% growth rate in the given time periods 

respectively. In case of Matiali block the area under irrigation was 1270 hectares in 1997-98, 

which was increase to 2205 hectares in 2007-08 with 73.62% of growth rate. But in 2017-18, the 
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area under irrigation was decrees to only 1892 hectares in Matiali with -14.20% of growth rate 

from previous time period. Similar scenario was found in case of Nagrakata block, where in the 

first phase the area under irrigation was increased with 79.35% growth rate. But after that the 

area under irrigation was decreased with -35.26% growth rates in Nagrakata block. 

5.2.3 Block Level Types of Irrigation 

5.2.3.1 Canal Irrigation 

5.2.3.1.1 Changes in Area of Canal Irrigation 

The Spatio-temporal changes of area under canal irrigation of Jalpaiguri district have been 

showed a block wise variation. Table 5.3 and figure 5.4 depicts the Spatio-temporal changes in 

area under canal irrigation of different blocks of Jalpaiguri District. Rajganj block cover 

maximum area of canal irrigation in terms of total area, which was 18145 hectares in 1997-98 

increases to 22830 hectares in 2007-08 and again increases to 46415 hectares in 2017-18. In case 

of Jalpaiguri Sadar block the area covered by canal irrigation was 11800 hectares in 1997-98 

which increases to 14000 in 2007-08 and further increase to 25188 hectares in 2017-18. In 

Mynaguri block the area covered by canal irrigation was 1250 in 1997-98. It increases to1600 

hectares in 2007-08. There has been slight decrease in the area of canal irrigation in 2017-18 

with 730 hectares. In case of Dhupguri block the area under canal irrigation was 2020 hectares in 

1997-98. It was increased to 3020 hectares in 2007-08 and again increases to 3635 hectares in 

2017-18.  

Table 5.3 Block Level Changes in Growth Rate and Percentage of Canal Irrigation. 

Blocks 
Area in Hectares Growth Rate in % 

1997-98 2007-08 2017-18 1997-2007 2007-2018 

Rajganj 18145 22830 46415 25.82 103.31 

Jalpaiguri Sadar 11800 14000 25188 18.64 79.91 

Mynaguri 1250 1600 730 28.00 -54.38 

Dhupguri 2020 3020 3635 49.50 20.36 

Mal 1200 2240 3378 86.67 50.80 

Matiali 880 1000 1042 13.64 4.20 

Nagrakata 720 1400 1096 94.44 -21.71 

Source: District Statistical Handbook, Jalpaiguri, 1997-2018 

In case of Mal block the area covered by canal irrigation was 1200 hectares in 1997-98 which 

increases to 2240 in 2007-08 and further increase to 3378 hectares in 2017-18. In Matiali block 

the area covered by canal irrigation was 880 hectares in 1997-98. It increases to1000 hectares in 
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2007-08. There has been slight increase in the area of canal irrigation in 2017-18 with 1042 

hectares. Nagrakata block has shown similar scenario like Matiali block. In 1997-98 the area 

under Canal irrigation was 720 hectares, which was increased to 1400 hectares in 2007-08. After 

that a slight decrease has been occurred with 1096 hectares of area in 2017-18. 

  

 

 

 

 

 

Figure 5.3 Block Level Changes in Canal irrigation area in Jalpaiguri District. 

Source: District Statistical Handbook, Jalpaiguri, 1997-2018 

5.2.3.1.2 Temporal Changes in Growth of Canal Irrigation 

In terms of growth rate (figure 5.5) in Rajganj it was 25.82% in 1997-2007. A rapid increased 

has been occurred in 2007-2018 time periods with 103.31% growth rate. While, in case of 

Jalpaiguri Sadar blocks the growth rate was 18.64% in 1997-2007 & it further increases with the 

growth of 79.91% in 2007-2018. Mynaguri shows positive growth rate of 28% in time span of 

1997-2007. But in 2007-2018, a negative growth rate has been occurred with -54.38%. While, 

Dhupguri block has growth rate of 49.50% in 1997-2007 which drops to 20.36% in 2007-2018. 

In Mal block the growth rate was very high which was 86.67% in 1997-2007 and fall at positive 

rate of 50.80% in 2007-2018. Matiali block shows 13.64% growth rate in 1997-2007 and 4.20% 

in 2007-2018. Lastly, the growth rate of Nagrakata was 94.44% in 1997-2007 & -21.71% in 

2007-2018.  

 

 

 

0

10000

20000

30000

40000

50000

Rajganj Jalpaiguri Mynaguri Dhupguri Mal Matiali Nagrakata

A
re

a
 i

n
 h

ec
ta

re
s

Blocks

1997-98

2007-08

2017-18



145 
 

 

 

 

 

 

 

 

Figure 5.4 Block Level Changes in Growth Rate (%) of Canal Irrigation. 

Source: District Statistical Handbook, Jalpaiguri, 1997-2018 

5.2.3.2 STW Irrigation 

5.2.3.2.1 Changes in Area of STW Irrigation 

Table 5.4 and figure 5.7 reveals the changes of area covered by STW irrigation in the defined 

time periods in different blocks of Jalpaiguri district. It shows that Rajganj block has comprises 

only 320 hectares area covered by STW irrigation in 1997-98 which increases to 420 hectares in 

2007-08 and further 585 hectares in 2017-18. There has been significant amount of increase in 

STW irrigation in Jalpaiguri Sadar blocks. Where its covers 2036 hectares of area in STW 

irrigation in 1997-98, and it increases to 2140 hectares in 2007-08 and 5450 hectares in 2017-18. 

While, Mynaguri block covers 2148 hectares in 1997-98 as it increases to 2196 hectares in 2007-

08 and finally 4275 hectares in 2017-18, thus here also the area coverage of STW irrigation has 

been increased. 

Table 5.4 Block Level Changes in Growth Rate and Percentage of STW Irrigation. 

Blocks 

Area in Hectares  Growth rate in % 

1997-98 2007-08 2017-18 1997-2007 2007-2018 

Rajganj 320 420 585 31.25 39.29 

Jalpaiguri Sadar 2036 2140 5450 5.11 154.67 

Mynaguri 2148 2196 4275 2.23 94.67 

Dhupguri 2244 2384 6925 6.24 190.48 

Mal 824 824 3390 0 311.41 

Matiali 0 0 0 0 0 

Nagrakata 0 0 35 0 0 

Source: District Statistical Handbook, Jalpaiguri, 1997-2018 
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In Dhupguri block STW irrigation comprises of 2244 hectares in 1997-98 which rises to 

2384 hectares in 2007-08 and further 6925 hectares in 2017-18. In case of Mal Block, the STW 

coverage was very low at 1997-98 which was 824 hectares and in 2007-08 it remains same. After 

that it increases to 3390 hectares in 2017-18. Matiali & Nagrakata block shows nil growth in 

STW irrigation, only the later shows 35 hectares in 2017-18. All the blocks have shown a 

significant amount of increase in coverage of STW irrigation in comprises to total geographical 

area of Jalpaiguri district. 

 

 

 

 

 

 

 

Figure 5.5 Block Level Changes in Area Covered by STW Irrigation. 

Source: District Statistical Handbook, Jalpaiguri, 1997-2018 

5.2.3.2.2 Temporal Changes in Growth of STW Irrigation 

The growth rate is simply calculated by subtraction of the past value from present value divided 

by past value. There are various types of growth rate i.e. annual growth rate, decadal growth rate, 

compound growth rate and growth rate in percentage etc. for the analysis of the growth rate of 

irrigation in Jalpaiguri district the researcher have been used percentage of growth rate. The table 

5.4 deals with the scenario of growth rate of STW irrigation in Jalpaiguri District. The growth 

rate for Rajganj block was 31.25% in 1997-2007 and it further increase to 39.29% in 2007-2018. 

Jalpaiguri Sadar block shows 5.11% of growth rate in 1997-2007 which increases hugely to 

154.67% in 2007-2018. In case of Mynaguri block growth rate was only 2.23% in 1997-2007 but 

it increases rapidly to 94.67% in 2007-2018. Dhupguri also shows increasing trend in time span 

of 1997-2007 which was 6.24% and in 2007-2018 it increases hugely to 190.48%. Again in case 

of Mal block the growth rate was 0% in 1997-2007 and increases to 311.41% in 2007-2018. 
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5.2.3.2.3 Density of STW Irrigation 

Density of STW irrigation denotes the numbers of STWs’ per 1000 hectares of land of the study 

area.  The formula to calculate density is very simple, i.e. Total Number of STWs divided by 

total Area and then multiplies by thousand hectares.  

Table 5.5 Block Level Density of Shallow Tube Well. 

Blocks 
Net Sown  

Area (ha) 

Numbers of STW Density of STW 

1997-98 2007-08 2017-18 1997-98 2007-08 2017-18 

Rajganj 24165 61 117 117 2.52 4.84 4.84 

Jalpaiguri 29501 179 799 1177 6.07 27.08 39.90 

Mynaguri 33260 311 609 1034 9.35 18.31 31.09 

Dhupguri 26200 322 1361 1423 12.29 51.95 54.31 

Mal 18560 133 486 808 7.17 26.19 43.53 

Matiali 3752 0 0 0 0.00 0.00 0.00 

Nagrakata 5303 0 0 7 0.00 0.00 1.32 

Source: District Statistical Handbook, Jalpaiguri, 1997-2018 

 

 

 

 

 

 

 

Figure 5.6 Block Level Changes in Density of Shallow Tube Well. 

Source: District Statistical Handbook, Jalpaiguri, 1997-2018 

The table 5.5 and figure 5.9 deals with absolute numbers and density of STW irrigation, as 

the scenario of Rajganj block shows it has 61 no. of STW on 1997-98 which increases to 117 in 

2007-08 & remain same in 2017-18. It density will be 2.52 in 1997-98 which increases to 4.84 in 

2017-18. In case of Jalpaiguri block the no. of STW was 179 in 1997-98 which increases to 799 

in 2007-08 to 1177 in 2017-18. Mynaguri also shows increase in no. of STW as it was 311 in 

1997-98 to 609 in 2007-08 and 1034 by 2017-18. While, Dhupguri has the highest no. of STW, it 

was 322 in 1997-98 which increases to 1361 in 2007-08 & 1423 in 2017-18. So the density will 

be also high at Dhupguri compared to all other blocks of Jalpaiguri. Whereas in 1997-98, Mal 

block has 133 no. of STW and it increases to 486 in 2007-08 to 808 in 2017-18. 
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5.2.3.3 RLI Irrigation 

River Lift irrigation is an irrigation method in which water is lifted from a water body (river, 

stream, pond, Nala etc.) and spreading by canal or pipe and water is lifted with the help of a 

pumping set operated by an electric Split peas, diesel or solar engine. The presence of RLI 

irrigation in Jalpaiguri district has been limited to few blocks. The farmers of Mynaguri, 

Dhupguri and Mal have used RLI in some extent.  

5.2.3.3.1 Changes in Area of RLI Irrigation 

There have been negative changes occurred in the RLI irrigation in few blocks like Rajganj, 

Jalpaiguri and Dhupguri in respect to the percentage of area irrigated by it. Except in Matiali, 

Mynaguri and Nagrakata blocks, a slight increase in percentage of area covered by RLI irrigation 

have been identified. 

Table 5.6 Block Level Changes in Growth Rate and Percentage of RLI Irrigation. 

Blocks 
Area in Hectares Growth rate in % 

1997-98 2007-08 2017-18 1997-2007 2007-2018 

Rajganj 420 420 420 0 0 

Jalpaiguri Sadar 780 1000 1200 28.21 16.67 

Mynaguri 2060 2220 2420 7.77 8.26 

Dhupguri 1520 1840 2180 21.05 15.60 

Mal 1160 1380 1480 18.97 6.76 

Matiali 540 580 560 7.41 -3.57 

Nagrakata 240 260 320 8.33 18.75 

Source: District Statistical Handbook, 1997-2018 

Table 5.6 and figure 5.10 reveals that in Rajganj block the under RLI irrigation was 420 

hectares in 1997-98, which are same in 2007-08 and 2007-2018. In case of Jalpaiguri Sadar 

block the area under RLI was 780 hectares in 1997-98, which increases to 1000 hectares in 2007-

08. It further increases in 2017-18 with 1200 hectares under RLI irrigation. In Dhupguri similar 

scenario has been found, where the area under RLI irrigation was 1520 hectares in 1997-98, 

which has increased to 1840 hectares in 2007-08. And a slight increase is found in 2017-18 that 

is 2180 hectares.  In case of Mynaguri block the area covered by RLI has increased over the 

time. In 1997-98 it was 2060 hectares which increases to 2220 hectares in 2007-08 and further 

increased in 2017-18 with 2420 hectares. In Mal block the area under RLI irrigation was 1160 ha 

in 1997-98, which increases further and 2007-08 it was 1380 ha and 1480 ha in 2017-18. In 

Matiali block no significant change has been occurred during 1997-98 to 2007-08decades, where 



149 
 

in 1997-98 it was 540 ha. It was only increased to 580 ha in 2007-08. Then a slight decline has 

been found with 560 ha in 2017-18. Nagrakata block have also shown slight increases in area 

under RLI irrigation. 

 

 

 

 

 

 

 

Figure 5.7 Block Level Changes in Area Covered by STW Irrigation. 

Source: District Statistical Handbook, Jalpaiguri, 1997-2018 

5.2.3.3.2 Temporal Changes in Growth of RLI Irrigation 

In table 5.6 and figure 5.11 shows the scenario of RLI irrigation of Jalpaiguri. So in case of, 

Rajganj block it shows zero growth from 1997 to 2018. While in case of Jalpaiguri Sadar block, 

it shows positive growth rate of 28.21% in 1997-2007 but in 2007-2018 the growth rate decline 

to 16.67%. In Mynaguri block the growth rate was positive in 1997-2007 which was 7.77% and 

it increases to 8.26 % in 2007-2018. Dhupguri has also face positive growth rate of RLI with 

21.05% during 1997-2007 & 15.60% in 2007-2018. In case of Mal block, the growth rate was 

18.97% in 1997-2007 & 6.76% in 2007-2018. While Matiali block show positive growth rate of 

7.41% in 1997-2007 and in 2007-2018 the growth was -3.57 towards negative. Nagrakata shows 

8.33% growth during 1997-2007 and it further increase to18.75% in 2007-2018. So from the 

overall analysis of the growth rate of RLI irrigation it can be found that in 1997-2007 time 

periods all the blocks have positive growth rate in terms of area covered by RLI. But in 2007-

2018 time periods only Matiali block has shown negative growth rate in terms of area under RLI 

irrigation. 
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Figure 5.8 Temporal Changes in Growth rate of RLI Irrigation. 

Source: District Statistical Handbook, Jalpaiguri, 1997-2018 

5.2.3.3.3 Density of RLI 

This table 5.7 shows absolute number of RLI irrigation in Jalpaiguri as well as its density. So, 

Rajganj block has 13 no. of RLI during 1997-98 which drops to 7 in 2007-08 & remains same in 

2017-18. While, Jalpaiguri block shows increase in RLI irrigation as in 1997-98 it has 22 RLI 

which increases to 26 in 2007-08 & 29 in 2017-18. While Mynaguri also faces increase in RLI 

irrigation which was 36 in 1997-98 to 79 in 2007-08 & finally 80 in 2017-18. While, in case of 

Dhupguri it has 37 RLI in 1997-98 which increases to 72 in 2007-08 & 79 in 2017-18. Mal 

shows 10 no. of RLI in 1997-98 which rise to 57 in 2007-08 & 58 in 2017-18. Matiali block 

shows only 3 no. of RLI in 1997-98 which rises to 29 in 2007-08 & drops to 28 in 2017-18. 

Lastly, Nagrakata has only 1 no. of RLI in 1997-98 which rises to 11 in 2007-08 & remains same 

in 2015 16. So if we summarize, only Rajganj block shows declining in RLI irrigation, while 

Matiali block also shows minor decline in absolute no. of RLI in 2017-18. Remaining all blocks 

had experience increase in RLI, among which Mynaguri has maximum number of RLI followed 

by Dhupguri, Mal, Jalpaiguri & so on. In case of density Matiali shows high density followed by 

Mal, Dhupguri, Mynaguri, Nagrakata, Jalpaiguri and Rajganj. 
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Table 5.7 Block-Level Changes in Density of RLI Irrigation. 

Blocks 

Net 

Sown  

Area 

(ha) 

Numbers of RLI Density of RLI 

1997-98 2007-08 2017-18 1997-98 2007-08 2017-18 

Rajganj 24165 13 7 7 0.54 0.29 0.29 

Jalpaiguri Sadar 29501 22 26 29 0.75 0.88 0.98 

Mynaguri 33260 36 79 80 1.08 2.38 2.41 

Dhupguri 26200 37 72 79 1.41 2.75 3.02 

Mal 18560 10 57 58 0.54 3.07 3.13 

Matiali 3752 3 29 28 0.80 7.73 7.46 

Nagrakata 5303 1 11 11 0.19 2.07 2.07 

Source: District Statistical Handbook, Jalpaiguri, 1997-2018 

 

 

 

 

 

 

 

Figure 5.9 Block Level Changes in Density of RLI Irrigation. 

Source: District Statistical Handbook, 1997-2018 

5.2.3.4 DTW Irrigation 

5.2.3.4.1 Changes in Area of DTW Irrigation 

The Deep Tube Well irrigation method was not very significant in the enumerated district and till 

now same scenario has been shown. There has been a negative Spatio-temporal change marked 

in respect to the area under Deep Tube Well irrigation. Although there are few percentage of area 

under DTW irrigation in the district, but a block wise variation could be found. Table 5.8 and 

figure 5.13 reveals the block wise Spatio-temporal changes in area covered by DTW irrigation. 
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been found with 800 ha in 2017-18. In Rajganj block similar scenario has been identified, where 
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in 1997-98 it was 160 ha. In 2007-08 it was declines to 80 ha after that a slight increase has been 

found with 200 ha in 2017-18. Again in Mynaguri and Dhupguri block similar scenario have 

been found. In Mynaguri block the area covered by DTW irrigation was 320 ha in 1997-98, 

which declines 300 ha in 2007-08.  

 

Table 5.8 Block Level Changes in Growth Rate and Percentage of DTW Irrigation. 

Blocks 
Area in Hectares Growth rate in % 

1997-98 2007-08 2017-18 1997-2007 2007-2018 

Rajganj 160 80 200 -50 150 

Jalpaiguri Sadar 520 260 800 -50 207.69 

Mynaguri 320 300 440 -6.25 46.67 

Dhupguri 320 220 360 -31.25 63.64 

Mal 40 40 80 0 100 

Matiali 0 0 0 0 0 

Nagrakata 0 0 0 0 0 

Source: District Statistical Handbook, Jalpaiguri, 1997-2018 

There has been a slight increase found in 2017-18 with 440 ha. Dhupguri block has similar 

situation like Mynaguri. In 1997-98 it was 320 ha, which decline to 220 ha in 2007-08 and then a 

slight increase has been found in 2017-18 with 360 ha. In case of Mal block there has been a 

gradual declining scenario in respect to DTW irrigation. The two other blocks i.e. Matiali and 

Nagrakata did not have any DTW irrigation facilities. 

 

 

 

 

 

 

 

 

 

Figure 5.10 Block Level Changes in Area Covered by DTW Irrigation. 

Source: District Statistical Handbook, Jalpaiguri, 1997-2018 
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5.2.3.4.2 Temporal Changes in Growth of DTW Irrigation 

In table 5.8 also shows the scenario of DTW irrigation in Jalpaiguri District, where Rajganj 

block shows negative growth rate of -50% in 1997-2007 & a huge positive growth of 150% in 

2007-2018. While Jalpaiguri also face negative growth rate of -50% in 1997-2007 & a huge 

positive growth of 207.69% in 2007-2018.  

 

 

 

 

 

 

 

 

 

Figure 5.11 Block Level Changes in Growth Rate of DTW Irrigation. 

Source: District Statistical Handbook, Jalpaiguri, 1997-2018 

In case of Mynaguri block again the growth rate was negative of -6.25% in 1997-2007 & 

positive growth of 46.67% in 2007-2018. Dhupguri shows -31.25% of growth rate in 1997-2007 

& 63.64% in 2007-2018. In case of Mal block, the growth rate was zero in 1997-2007 & in 

2007-2018 it was 100%, which show continues negative growth rate. Matiali & Nagrakata block 

shows nil amount of DTW irrigation. So all the blocks face negative growth rate except Matiali 

& Nagrakata in 2001-11, but the growth was positive for all blocks in 2011-16except Mal block.  

5.2.3.4.3 Density of DTW Irrigation 

Density of STW irrigation denotes the numbers of DTWs per 1000 hectares of land of the study 

area.  The formula to calculate density is very simple, i.e. Total Number of DTWs divided by 

total Area and then multiplies by thousand hectares. Table 5.9 and figure 5.16 shows the number 

of DTW irrigation practiced in Jalpaiguri and it clearly shows that Jalpaiguri has the maximum 

no. of DTW irrigation which was 18 in 1997-98, falls to 13 in 2007-08 & 20 in 2017-18. Next to 

it, Mynaguri shows stagnant no. of DTW irrigation as it was 10 in 2001 to 2016 and no increase 

& decrease was noticed. Dhupguri shows 8 no. of DTW in 1997-98 which increases to 10 in 
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2007-08 & remains same in 2017-18. Rajganj& Mal block also show minor numbers of DTW 

irrigation. In terms of density Jalpaiguri has maximum density of DTW followed by Dhupguri, 

Mynaguri, Rajganj and Mal. 

Table 5.9 Block-Level Changes in Density of DTW Irrigation. 

Blocks 
Net Sown  

Area (ha) 

Numbers of DTW Density of DTW 

1997-98 2007-08 2017-18 1997-98 2007-08 2017-18 

Rajganj 24165 4 4 5 0.17 0.17 0.21 

Jalpaiguri Sadar 29501 18 13 20 0.61 0.44 0.68 

Mynaguri 33260 10 10 10 0.30 0.30 0.30 

Dhupguri 26200 8 10 10 0.31 0.38 0.38 

Mal 18560 1 2 1 0.05 0.11 0.05 

Matiali 3752 0 0 0 0.00 0.00 0.00 

Nagrakata 5303 0 0 0 0.00 0.00 0.00 

Source: District Statistical Handbook, Jalpaiguri, 1997-2018 

 

 

 

 

 

 

 

Figure 5.12 Block Level Changes in Density of RLI Irrigation. 

Source: District Statistical Handbook, Jalpaiguri, 1997-2018 
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nearly 28% of the farmers have used only canal water for the agricultural activities. And nearly 

17% of the farmers have used both the Canal, STW, DTW irrigation and 35% of the farmers 

have only used the ground water by using STW, DTW and Deep Well etc. 17% of farmers are 

using ponds, dug wells and wells water for irrigation. Rest 4% of the farmers have not use any 

mentioned water sources for irrigation in Jalpaiguri district. 

Table 5.10 Primary sources of water and percentages of farmers in Jalpaiguri District. 

Sources of Irrigation No of Farmers % 

Canal Irrigation 156 27.86 

Canals and  STW, DTW 95 16.96 

STW, DTW,  Deep Well 196 35.00 

Ponds, Dug Well, Well etc. 92 16.43 

Not Taken 21 3.75 

Total 560 100.00 

Sources: Field Survey. 

 

 

 

 

 

 

 

Figure 5.13 Primary sources of irrigation water in Jalpaiguri District. 

Source: Field Survey. 

Table 5.11 depicts the block-wise percentage of farmers using various sources for irrigation 

water. On the basis of primary survey these data have been collected, and the data depicted that – 

in Rajganj out of 80 respondents’ farmers, 50 of them (63%) are using Canal water for irrigation. 

Following 19% are using both Canal and STW, DTW water; 11% are using only STW, DTW 

and Deep Well water; only 6.3% are using Ponds, Dug Well, and Well etc. water for irrigation 
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and only 1.3% of the farmers not using any sources mentioned above for irrigation purpose. 

Almost similar scenario has found in Jalpaiguri Sadar block, where 56.3% of interviewed the 

farmers are using only Canal water, 12.5% using both Canal and STW and DTW water, 22.5% 

using only STW, DTW and Deep Well water and only 6.25% using Ponds, Dug Well, and Well 

etc.  Rests 2.5% of the interviewed farmers are not using any sources for irrigation.  

Table 5.11(a) Block-Level Primary sources of irrigation water in Jalpaiguri District. 

Sources 

of Irrigation 

Rajganj Jalpaiguri 

Sadar 

Mynaguri Dhupguri Nagrakata Mal Matiali 

No. % No. % No. % No. % No. % No. % No. % 

Canals 50 63 45 56.3 25 31.25 11 13.8 12 15 7 8.8 6 7.5 

Canals and  

STW, DTW 

15 19 10 12.5 13 16.25 18 22.5 12 15 15 19 12 15 

STW, DTW,  

Deep Well 

9 11 18 22.5 30 37.5 27 33.8 32 40 38 48 42 53 

Ponds, Dug 

Well, Well etc. 

5 6.3 5 6.25 9 11.25 20 25 22 27.5 15 19 16 20 

Not Taken 1 1.3 2 2.5 3 3.75 4 5 2 2.5 5 6.3 4 5 

Total 80 100 80 100 80 100 80 100 80 100 80 100 80 100 

Source: Field Survey. 

In the case of Mynaguri and block nearly 31.25% of the interviewed farmers have used canal 

water for irrigation. But the rests of the blocks like Dhupguri, Nagrakata, Mal and Matiali where 

the canal irrigation hasn’t been well developed, thus the farmers would rely on other sources of 

water for irrigation. Largely they are (Dhupguri, Nagrakata, Mal and Matiali) using STW, DTW, 

Deep Well, Ponds, Dug well etc. for irrigation purpose. The blocks like Dhupguri, Nagrakata, 

Mal and Matiali where the Canal irrigation has not developed well till now and the farmers of 

these blocks have largely depends on Ground Water for irrigation. More specifically in Dhupguri 

more than 55% of the responded farmers have used various sources ground water like STW, 

DTW, Deep Well and Dug Well etc. for irrigation purpose. Nearly 14% of the responded farmers 

have used Canal irrigation.  In Nagrakata similar scenario has been found, where it has depicted 

that nearly 68% of responded farmers have used ground water sources and only 15% have used 

Canal water for irrigation. In Mal block the farmers also rely on Groundwater sources due to 

lower presence of canals. Nearly 57% of responded farmers have only used ground water sources 

for irrigation and only 8.8% have used Canal irrigation. In case of Matiali block the number of 

farmers who used Canal irrigation is far less. Only 7.5% of the farmers have used Canal water 
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for irrigation. Large proportion of farmers i.e. 73% have relied on ground water for irrigation. 

Overall a large proportion of interviewed farmers have utilized canal water (Surface irrigation), 

but the scenario has not equally distributed to every corners of the district. From table 5.11it may 

be understood that the real scenario in respect to water utilization for irrigation. Some of the 

blocks where the canal irrigation has developed for past few decades, and as a result the farmers 

of these blocks have benefited through this. Some of the northern blocks like Nagrakata, Mal and 

Matiali the canal irrigation has not been developed due to some geologic and hydrological 

reasons. Thus these blocks rely on ground sources of water for irrigation.  
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Figure 5.14Block Level Primary sources of irrigation water in Jalpaiguri District. 

Source: Field Survey. 

Table 5.11 (b) Block level percentage of irrigates area in Jalpaiguri District. 

Blocks 

Before Teesta Canal (1996-97) in Ha After Teesta Canal (2017-18) in Ha 

Total 

Land 

Irrigated 

land 

% of Irrigated 

Land 

Total 

land 

Irrigated 

land 

% of Irrigated 

Land 

Rajganj 53.65 36.5 68.03355 59.1 52.14 88.22335 

Jalpaiguri 

Sadar 
69.51 41.25 59.34398 74.38 63.65 85.57408 

Mynaguri 50.1 30.2 60.27944 53.65 45.42 84.65983 

Dhupguri 59.13 31.72 53.64451 64.52 48.25 74.78301 

Mal 48.05 26.68 55.52549 54.05 39.36 72.82146 

Matiali 44.62 20 44.82295 53.69 37.2 69.28665 

Nagrakata 56.1 31.36 55.90018 60.62 42.15 69.53151 

Total 381.16 217.71 57.11775 420.01 328.17 78.13385 

Source: Field Survey. 

Table 5.11(b) reveals the changes in block level irrigated land before construction of Teesta 

canal irrigation to after the operational of Teesta canal irrigation. The surveyed farmers of 

Rajganj block were 53.69 hectares of total land out of these 36.5 hectares were irrigated land, 

which was 68.03% of total land in 1996-97. The total area and irrigated area has increased in 

2017-18 with 59.1 hectare of total land and 52.14 (88.22%) hectares of irrigated land. Again i8n 

Jalpaiguri Sadar block the percentage of irrigated land was 60.28% in 1996-97 which has 

increased to 85.57% in 2017-18. Before the Teesta canal irrigation (1996-97) the percentage of 

area under irrigation were60.28%, 53.65%, 55.53%, 44.82%, 55.90% and 57.12% in Mynaguri, 

Dhupguri, Mal, Matiali and Nagrakata block respectively. The area under irrigation has 

increased with 84.66%, 74.82%, 72.82%, 69.29%, 69.53% and 78.13% in Mynaguri, Dhupguri, 

Mal, Matiali and Nagrakata block respectively. The area under irrigation as well as the 

percentage has been increased after the operational of Teesta canals in the Jalpaiguri district. 
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5.4 Modern Techniques of Irrigation 

Irrigation plays a key role in agricultural development in any region as it provides water to the 

growing crops. It involve different ways of obtaining water from different sources and deliver it 

to various mediums and are necessary in all forms of agriculture due to the unpredictability of 

the weather. Formerly the agricultural development depend only the traditional methods of 

irrigation. As the population increases, the needs on the water increases for various purposes 

such as irrigation, domestic, hydro power, industrial, mining, recreation, etc. Though India has 

the largest irrigated area in the world, the coverage of irrigation is only about 40% of the gross 

cropped area (Narayanamoorthy, 2005). One of the main reasons for the low coverage of 

irrigation is the predominant use of traditional irrigation methods, which undergo low water use 

efficiency (WUE) of about 35-40% because of huge conveyance and distribution losses 

(Rosegrant, et al, 2002).  

Table 5.12 Irrigation efficiencies (%) under different methods of irrigation. 

Irrigation Efficiencies 
Methods of Irrigation 

Surface Sprinkler Drip 

Conveyance 
40-50 (Canal) 

60-70 (Well) 
100 100 

Application 60-70 70-80 90 

Water Use 35-40 80-95 80-95 

Surface Water  

Moisture Evaporation 
30-40 30-40 20-25 

Source: Sivanappan, 1998 

Therefore, to increase the water use efficiency and gross cropped area, new methods of 

irrigation have been implemented to improve the use of water and agricultural production as 

well. This modern or micro-irrigation has given a ray of hope to reduce total dependence on 

most undistributed, uneven, and undertrained rain to irrigate the farms economically. Under 

micro-irrigation (drip and sprinkler), unlike traditional irrigation methods, water is supplied at a 

required number of intervals and quantity using pipe network, emitters, and nozzles. Therefore, 

the conveyance and distribution losses are reduced completely, which results in higher WUE. 

Unlike traditional irrigation methods, drip supplies water directly to the root zone of the crop, 

instead of land, and therefore, the water losses occurring through evaporation and distribution 

are completely absent (Dhawan, 2002). In India, drip has been in practice since the early 
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seventies, whereas sprinkler has been used over the mid-fifties (GOI, 2004). In Jalpaiguri district 

the modern methods have been used limitedly. Mainly plantation agriculture and horticulture 

these modern methods have been used in Jalpaiguri district. Farmers from Mal, Matiali, 

Nagrakata and Rajganj are using modern methods of irrigation. These modern methods are under 

the Government scheme of “Per Drop More Crop”.  Table 5.13 is showing various Government 

schemes for implementation of drip and sprinkler irrigation in Jalpaiguri district. Under the 

DPAP (Drought Prone Area Programme) scheme total 16 cumecs and 3320 cumecs of water 

capacity have been created which will cover 1145 hectares of cultivable land under Drip 

irrigation and 9041 hectares under Sprinkler irrigation over the next 5 to 7 years.  Under the non 

DPAP scheme total 195 cumecs of water capacity have been created which will cover 1115 

hectares of cultivable land through drip and sprinkler irrigation in Jalpaiguri district. 

Table 5.13 Government Schemes for Modern Irrigation in Jalpaiguri District. 

Scheme Activity Capacity (cum) 
Command Area 

(Hectares) 

Periods of 

 Implementation 

Per Drop More 

Crop 

DPAP Drip 16 1145 5-7 Years 

DPAP Sprinkler 3320 9041 5-7 Years 

Non DPAP Drip 95 15 5-7 Years 

Non DPAP Sprinkler 100 1100 5-7 Years 

Source: MOA & FWDAC & FW, 2017-18 

Table 5.13 depicts that out of 560 surveyed farmers only 16.79% of the total them i.e. 94 

farmers are using modern methods of irrigation.  

Table 5.14(a) Using of Modern Irrigation Methods. 

Particulars Farmers Percentage 

Yes 94 16.79 

No 466 83.21 

Total 560 100.00 

 

 

Source: Field Survey. 
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5.4.1 Drip irrigation 

In this irrigation system, a precise amount of water equal to the daily consumptive use or the 

depleted soil water is applied at frequent intervals in the form of water droplets through 

perforations in plastic pipes or through nozzles attached to tubes spread over the soil to irrigate a 

limited area around the plant. The basic equipment for drip irrigation consists of a water pump, 

main PVC, pipeline, branch PVC, plastic pipes, drippers, fertilizer tank, valves, water measure, 

pressure controller, filter etc. Drip irrigation is ideally suited for horticulture crops such as 

vegetables, Brinjal, Tomatoes, maize and bananas etc. Table 6.14 reveals the percentage of 

farmers using drip irrigation. Out of 94 farmers who are using modern methods of irrigation 56 

farmers i.e. almost 60% are using drip irrigation mainly for horticulture and vegetables 

production. 

Table 5.14(b) Types of Modern Irrigation. 

Irrigation Types Farmers Percentage 

Sprinkler 38 40.43 

Drip 56 59.57 

Total 94 100 

 

 

Source: Field Survey. 

 

 

 

 

 

Plate 5.1 Farmers of Domokha Village of Jalpaiguri Sadar block watered the chilly plants by 

using Drip Irrigation in winter season, 2018 
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5.4.2 Sprinkler irrigation 

In the sprinkler method of irrigation, water is sprayed into the air and allowed to fall on the 

ground surface somewhat resembling rainfall. The spray is developed by the flow of water under 

pressure through small orifices or nozzles. The pressure is usually obtained by pumping. With 

careful selection of nozzle sizes, operating pressure, and sprinkler spacing the amount of 

irrigation water required to refill the crop root zone can be applied nearly uniform at the rate to 

suit the infiltration rate of soil. The components of a typical sprinkler system are a pump unit, 

tubings (main/sub-mains and laterals), couplers, sprinkler head, and other accessories such as 

valves, bends, plugs, and risers. Sprinklers are classified as rotating head, perforated pipe, and 

center pivot based on the arrangement of spraying irrigation water and portable, semi portable, 

semi-permanent, solid set, and permanent based on the portability. Table 5.14 depicts the 

numbers of farmers using modern methods of irrigation. Out of 94 farmers who are using 

modern methods of irrigation 38 farmers i.e. 40% are using sprinkler irrigation. 

5.4.3 Impact of Education on Modern Methods of Irrigation 

Education plays a vital role in the agricultural activities. The educated farmers are more capable 

in any decision making for agricultural development. In Jalpaiguri district most of the farmers 

are literate. But their educational levels are no same. The large proportions of literate farmers are 

educated only primary or upper primary levels. Few farmers are educated from secondary to 

graduation level.  

Table 5.15 Impact of Education on using Modern Irrigation Techniques. 

Level of 

Education 

Modern Methods 
Total 

Sprinkler Drip 

No. % No. % No. % 

Illiterate 0 0 0 0 0 0 

Primary 1 1.06 0 0 1 1.06 

UP 2 2.13 3 3.19 5 5.32 

Secondary 11 11.70 13 13.83 24 25.53 

HS 14 14.89 23 24.47 37 39.36 

Graduation 10 10.64 17 18.09 27 28.72 

Total 38 40.43 56 59.57 94 100.00 
Source: Field Survey. 

Most of the young farmers are highly educated. In case of using modern methods of 

irrigation, (table 5.15) out of 94 farmers only 1 farmer is using sprinkler irrigation and he belong 
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to primary level of education. Total 5 farmers (2-sprinkler & 3-drip) have upper primary level of 

education.  

 

 

 

 

 

 

 

 

 

 

 

Figure 5.15 Education Level and Practiced of Modern Irrigation Techniques. 

Source: Field Survey. 

Out of 94 farmers, 37 farmers (14-sprinkler & 23-drip) which is 39%, have higher secondary 

level of education. Again 23 farmers (11-sprinkler & 13-drip) have secondary level of education. 

In case of graduate farmers, total 27 farmers (10-sprinkler & 17-drip) are using modern methods 

of irrigation. From the overall analysis it can be found that most of the farmers who are using 

modern irrigation methods have higher level of education. Out of 94 farmers, 64 (68%) farmers 

have higher secondary to graduation level of education (figure 5.19).  This analysis proves the 

hypothesis- 5 i.e. “Modern techniques of irrigation are practiced by educated farmers”. 
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Plate 5.2 Sprinkler irrigation has been done in cabbage field in Mynaguri block of Jalpaiguri 

District. 

5.5 Irrigation and Seeds 

Presently majority of the farmers of Jalpaiguri district are using HYV or high yielding variety 

seeds. This is also a reason for frequent irrigation in the study area. HYV and hybrid seeds are 

irrigation friendly. The success of HYV seeds largely depends upon the irrigation facilities. The 

table 5.16 is showing the perception of the farmers to know the use of various types of seeds and 

their irrigation utilization.  

Table 5.16 Impact of Seeds on irrigation practice in Jalpaiguri District. 

Types of  

Seeds 

Irrigation Pattern 
Total 

Minimum Normal Frequent 

Local 
60 

(10.71) 

35 

(6.25) 

30 

(5.36) 

125 

(22.32) 

H.Y.V 
61 

(10.89) 

90 

(16.07) 

220 

(39.29) 

371 

(66.25) 

Hybrid 
8 

(1.43) 

45 

(8.04) 

11 

(1.96) 

64 

(11.43) 

Total 
129 

(23.04) 

170 

(30.36) 

261 

(46.61) 

560 

(100) 
Source: Field Survey. 
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The farmers are using three types of seeds, i.e. Local seeds, High Yielding Variety seeds and 

Hybrid seeds. Out of 560 farmers, 125 are using local seeds and out of them 60 farmers thought 

that the use of local seeds leads to minimum irrigation and only30 farmers thought it needs 

frequent irrigation. Again 371 farmers, i.e. 66% of total sample farmers are using HYV seeds. 

Out of 371 farmers, large portion i.e. 220 farmers respond that use of HYV seeds for farming 

leads to frequent irrigation. 

In the last, 64 farmers are using Hybrid Seeds and out them only 11 farmers thought, hybrid 

seeds need frequent irrigation. Most of them thought that the Hybrid seeds can be use in normal 

irrigation practice. 

Hence the Hypothesis 4, i.e. “Irrigation of H.Y.V seeds in Jalpaiguri district has enhanced 

the irrigation practice” (Chi square, X2 = 124.24; p = 0.005; df = 4). 

5.6 Changes in Agricultural Practices 

5.6.1 Present Status of Cropping Pattern 

Cropping pattern means the yearly sequence of crops grown and the spatial arrangement of them 

in a particular area. It also refers to proportion of area under different crops at a given point of 

time. It gives an idea of relative importance of different crops in a region or a country at specific 

time. Cropping pattern is not static; it changes with reference to time and space. The researcher 

has intensively interacted with the farmers to know the cropping patterns they have followed 

throughout the year. They have been asked the specific questions relating to the particular crops 

they produced. The responses are then converted to per cent value and tabulated. From the study, 

it is, observed that the main crops are paddy (Aus, Amon, and Boro), maize, potato, tobacco, 

tomato, jute, and vegetables. The variation of crop practice is found in the different irrigation 

system of the study area. Here the seasonal variation of cropping pattern has been discussed in 

the next paragraph. Table 5.17 depicts the Cropping pattern of Jalpaiguri District in Bhadoi 

season (2018-2019), from where we can find that mainly Aus paddy, Maize, Black Lentils, Jute, 

Mesta and Sugarcane are the cultivated. The Aus Paddy cultivated nearly 8900 hectares of land 

and the Productivity of Aus paddy is 3688 kg /per hectare. Mostly the HYV seeds (8588 hectares 

of land) have been used for Aus Paddy. The total production of Aus paddy in 2018-19 seasons 

was 32819 Metric Tons.  
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Table 5.17 Cropping pattern of Jalpaiguri District in Bhadoi season. 

Name of the 

season 
Name of Crops Status 

2017-18 

Area                 

(ha) 

Productivity 

(kg/ha) 

Production      

(MT) 

Bhadoi 

Aus Paddy 

Local 312 1970 615 

H.Y.V. 8588 3750 32205 

Hybrid 0 0 0 

Total 8900 3688 32819 

Maize 

Rabi 1700 6258 10639 

Summer 5500 5344 29391 

Bhadoi 0 0 0 

Total 7200 5560 40030 

Black Lentils Bhadoi 177 579 102 

Jute 

Cap. 1860 10 17774 

Oli. 25590 12 308856 

Total 27450 12 326629 

Mesta 
 

54 5722 309 

Sugarcane 
 

153 56249 8606 

Source:  DDA, Jalpaiguri, 2017-2018 

 

  

Plate 5.3 Mature Aus Paddy before Harvesting in 

Jalpaiguri District. 

Plate 5.4 Maize Cultivation in Jalpaiguri District. 

In the Bhadoi season the Jute (Fiber Crop) is dominated in respect to landholdings, as it has 

been cultivated over 27450 hectares of land and the total production of Jute was 326629 Metric 

Tons (2018-19). Maize is also an important crop which has cultivated in Bhadoi Season. Nearly 

7200 Hectares of land has been cultivated under Maize crop. Except this Mesta and Sugarcane 

have also cultivated in this season in Jalpaiguri District. In table 5.18 it shows the Cropping 

Pattern of Jalpaiguri District in Winter Season. In winter season Boro Paddy is dominant crop, 

where it is found that nearly 106114 hectares of land covered by Boro paddy cultivation in the 
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district. The total production of Boro paddy was 425883 Metric Tons in 2018-19. The 

productivity of Boro paddy is higher in Hybrid category, where per hectare production of Boro 

paddy was 5177 kg. Only 170 hectares of land have been used for Black Lentils farming during 

winter season. The productivity of Black Lentils was 632 kg/hectare, where the total production 

was only 107 MT. 

Table 5.18 Cropping pattern of Jalpaiguri District in winter season. 

Name of the 

season 

Name of 

Crops 
Status 

2017-18 

Area                 

(ha) 

Productivity 

(kg/ha) 

Production      

(MT) 

Winter 
Boro Paddy 

Local 5978 2214 13234 

HYV 99525 4110 409046 

Hybrid 611 5177 3163 

Total 106114 4009 425443 

Black Lentils Winter 170 632 107 

Source: DDA Jalpaiguri, 2017-2018 

  

Plates 5.5 Left side photo plate denotes watering of Boro paddy after 2 weeks of planting in Mynaguri block and 

right side photo plate denotes maturing of Boro Paddy Cultivation in Mynaguri block during the month 

of February. 

From table 5.19, it is depicted that in the Rabi Season mainly Cereals have been cultivated in 

Jalpaiguri District. It includes Grass pea, Split pigeon peas, Gram, Red Lentils, Split peas etc. 

Except these Potatoes, Mustard, Linseed and Wheat etc. also have been cultivated in the Rabi 

season. Potato is dominated among the crops in respect to landholdings (31650 hectares), besides 

potato Mustard (6200 hectares), Wheat (2500 hectares), Grass pea (1418 hectares) and Red 

Lentils (1204 hectares) also cultivated during Rabi season. 
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Table 5.19 Cropping pattern of Jalpaiguri District in Rabi season. 

Name of the 

season 

Name of Crops 

2017-18 

Area                 

(ha) 

Productivity 

(kg/ha) 

Production      

(MT) 

Rabi 

Wheat 2500 2854 7136 

Split pigeon peas 165 1066 176 

Grass pea 1418 687 975 

Gram 33 868 29 

Red Lentils 1204 755 909 

Split peas 405 1274 516 

Rape & Mustard 6200 1093 6775 

Linseed 330 693 229 

Potato 31650 30719 972264 

Source: DDA Jalpaiguri, 2017-18 

Potato has highest per hectare productivity (30719 kg/hectare), next wheat (2854 kg/hectare), 

Split peas (12745 kg/hectare), Split pigeon peas (1066 kg/hectare) etc. Again Potato is 

dominating in respect to total production (972264 MT), followed by Wheat (7136 MT), Mustard 

(6775 MT) and Grass pea (975 MT) etc. 

  

Plate 5.6 Researcher has found that the farmer collecting 

potatoes from the field during the field visit in 

Rajganj block 

Plate 5.7 Researcher engaged in checking size of 

potatoes and its productivity during the field 

visit in Rajganj block 

Table 5.20 Cropping pattern of Jalpaiguri District in summer season. 

Name of the 

season 
Name of Crops Status 

2017-18 

Area (ha) Productivity (kg/ha) Production (MT) 

Summer Amon Paddy 

Local 0 0 0 

H.Y.V. 20736 5419 112369 

Hybrid 0 0 0 
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Total 20736 5419 112369 

Yellow split 

gram 
Summer 1153 715 824 

Ground Nut Summer 4425 1965 8694 

Sesame Summer 780 935 729 

Source: DDA Jalpaiguri, 2017-18 

Table 5.20 shows that the cropping pattern of Jalpaiguri District during summer season. In 

this season the Amon Paddy, Yellow split gram, Ground Nut and Sesame have been cultivated. 

Among the given crops Amon paddy is dominated, where 20736 hectares of land has covered 

with Amon cultivation. Beside Amon paddy Ground Nut, (4425 hectares), Yellow split gram 

(1153 hectares) and Sesame (780 hectares) etc. have been cultivated. 

 

Plate 5.8 Labours engaged in sowing the Amon Paddy during monsoonal season (July-August) in 

Dhupguri block. 

5.6.1.1 Block-level Cropping Pattern of Jalpaiguri District 

5.6.1.1.1 Cropping Pattern of Jalpaiguri Sadar Block 

The seasonal variation in the cropping pattern is also found in Jalpaiguri Sadar block.  In 

different seasons (Bhadoi, winter, Rabi, summer) different type of crops have been cultivated in 

this block. In the Bhadoi season Aus paddy, Maize, Black Lentils, Jute, Mesta and Sugarcane 

have been cultivated. (From Table 5.21) In this season jute (Fiber crop) is the dominant crop in 

respect to landholdings (5704 hectares) and total production (74004 MT) followed by Maize 

(1200 hectares and 6173 MT), Aus paddy (1050 hectares and 3565 MT). Some other crops like 
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Black Lentils, Mesta and sugarcane etc. have also cultivated in this season. In winter season 

Boro Paddy is dominant crops where 21440 hectares of land cover under Boro paddy cultivation 

and total production of Boro paddy was 82873 MT (2018-19). Beside Boro paddy, few Black 

Lentils is also cultivated in winter season. In Rabi season mainly the Cereal crops and 

Vegetables have been cultivated in Jalpaiguri Sadar block. Crops like Split pigeon peas (20 

hectares), Grass pea (320 hectares), Mustard (1140 hectares), Gram (6 hectares), Red Lentils 

(340 hectares), Wheat (310 hectares), Split peas (42 hectares), Potato (5660 hectares) and 

Linseed (52 hectares) etc. have been cultivated during Rabi Season. Potato is the dominant crops 

in this season where the total production of potato in 2018-19 was 166970 MT. In summer 

season Amon paddy, Yellow split gram, Groundnut and Sesame have been cultivated in 

Jalpaiguri Sadar block. Amon paddy is the dominant crops as it is covered 3475 hectares of land, 

followed by Groundnut (560 hectares), Sesame (410 hectares) and Yellow split gram (210 

hectares).  

Table 5.21 Seasonal cropping pattern of Jalpaiguri Sadar Block. 

Name of the 

season 
Name of Crops 

2017-18 

Area (ha) Productivity (kg/ha) Production (MT) 

Bhadoi 

Aus Paddy 1050 3395 3565 

Maize 1200 5144 6173 

Black Lentils 11 915 10 

Jute 5704 13 74004 

Mesta 10 7 70 

Sugarcane 20 57050 1141 

Winter 
Boro  Paddy 21440 3865 82873 

Black Lentils 15 940 14 

Rabi 

Wheat 310 2950 915 

Split pigeon peas 20 910 18 

Grass pea 320 725 232 

Gram 6 865 5 

Red Lentils 340 955 325 

Split peas 42 1260 53 

Rape & Mustard 1140 1155 1317 

Linseed 52 750 39 

Potato 5660 29500 166970 

Summer 

Amon Paddy 3475 4870 16923 

Yellow split gram 210 855 180 

Ground  Nut 560 2355 1319 

Sesame 410 1125 461 

Source: DDA, Jalpaiguri, 2017-18 
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5.6.1.1.2 Cropping Pattern of Rajganj Block 

Rajganj is a block where the agricultural activity is one of the prior medium for livelihood. In 

table 5.22, the seasonal variation of cropping pattern of Rajganj block has been mentioned. 

Unlike Jalpaiguri Sadar block Jute (4476 hectares) is predominantly cultivated in Bhadoi season, 

followed by Maize (1175 ha), Aus paddy (239 ha) and few proportion of Sugarcane (7 ha) 

&Black Lentils (3 ha). Per hectare productivity is the highest in sugarcane (57000 kg/ ha), 

followed by maize (5169 kg/ha), Aus paddy (3253 kg/ha), Black Lentils (495 kg/ha) and so on. 

Table 5.22 Seasonal cropping pattern of Rajganj Block. 

Name of the 

season 

Name of Crops 2017-18 

 
Area (ha) Productivity (kg/ha) Production (MT) 

Bhadoi 

Aus Paddy 239 3253 777 

Maize 1175 5169 6073 

Black Lentils 3 495 1 

Jute 4476 13 57882 

Mesta 0 0 0 

Sugarcane 7 57000 399 

Winter 
Boro  Paddy 22060 4471 98626 

Black Lentils 29 556 16 

Rabi 

Wheat 255 2975 759 

Split pigeon peas 62 1320 82 

Grass pea 125 830 104 

Gram 5 1380 7 

Red Lentils 122 1025 125 

Split peas 38 1478 56 

Rape & Mustard 1460 1075 1570 

Linseed 31 911 28 

Potato 3570 31550 112634 

Summer 

Amon Paddy 12000 5800 69600 

Yellow split gram 117 566 66 

Ground  Nut 625 1950 1219 

Sesame 165 855 141 

Source: DDA, Jalpaiguri, 2017-18 

In winter season Boro paddy predominantly cultivated in this block, where 22060 hectares of 

land have been cultivated under Boro paddy and the total production of Boro paddy in the block 

was 98626 MT. Besides Boro paddy Black Lentils (29 ha) is also cultivated but in limited area. 

The per hectare productivity of Boro paddy is 4471 kg and Black Lentils is 556 kg/ha. In the 

Rabi season Cereals, Vegetables and Pulses have predominantly cultivated.  Wheat (255 ha), 

Grass pea (125 ha), Red Lentils (122 ha), Potato (3570 ha), Mustard (1460 ha), Linseed (31 ha), 

Split pigeon peas (62 ha), Split peas and Gram etc. has been Cultivated in this season. Potato 

(31550 kg/ha) is the highest per hectare productivity in this season, followed by Wheat (2975 
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kg/ha), Split peas (1478 kg/ha), Gram (1380 kg/ha), Split pigeon peas (1320 kg/ha), Mustard 

(1075 kg/ha) and Red Lentils (1025 kg/ha) etc. The cropping of Rajganj block in summer season 

consists of Amon paddy, Yellow split gram, Groundnut and Sesame. Nearly 12000 hectares of 

land has been cultivated the Amon paddy in this season. Yellow split gram (117 ha), Ground nut 

(625 ha) and Sesame (165 ha) has been cultivated in limited areas. The highest productivity 

among the crops is in Amon paddy where it was 5800 kg per hectare. 

5.6.1.1.3 Cropping Pattern of Mynaguri Block 

In different seasons (Bhadoi, winter, Rabi, summer) different type of crops have been cultivated 

in Mynaguri block. In the Bhadoi season Aus paddy, Maize, Black Lentils, Jute, Mesta and 

Sugarcane have been cultivated. (From Table 5.23) In this season jute (Fiber crop) is 

predominantly (8745 hectares) cultivated, and followed by Aus paddy (1050 ha), Maize (1200 ha), 

Black Lentils (35 ha), Mesta (35 ha) and Sugarcane (22 ha). The per hectare productivity of 

crops during Bhadoi season is the highest in sugarcane (44780 kg/ha) cultivation and followed 

by Maize (5404 kg/ha), Aus (3557 kg/ha) and so on.  

Table 5.23 Seasonal cropping pattern of Mynaguri Block. 

Name of the 

season 
Name of Crops 

2017-18 

Area (ha) Productivity (kg/ha) Production (MT) 

Bhadoi 

Aus Paddy 2170 3557 7718 

Maize 1100 5404 5945 

Black Lentils 35 520 18 

Jute 8745 9 82823 

Mesta 35 4 140 

Sugarcane 22 44780 985 

Winter 
Boro  Paddy 19490 4372 85201 

Black Lentils 44 715 31 

Rabi 

Wheat 595 2995 1782 

Split pigeon peas 5 840 4 

Grass pea 210 680 143 

Gram 0 0 0 

Red Lentils 209 655 137 

Split peas 32 1230 39 

Rape & Mustard 1740 1125 1958 

Linseed 133 650 86 

Potato 4150 24250 100638 

Summer 

Amon Paddy 1650 4625 7631 

Yellow split gram 218 900 196 

Ground  Nut 580 1790 1038 

Sesame 108 530 57 

Source: DDA, Jalpaiguri, 2017-18 
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The total production is highest in Jute Cultivation. Nearly 82823 MT, and followed by Aus 

(7718 MT), Maize (5945 MT) and others. In winter season Boro Paddy is dominant crops where 

19490 hectares of land cover under Boro paddy cultivation and total production of Boro paddy 

was 85201 MT (2018-19). Beside Boro paddy, few Black Lentils has also cultivated in winter 

season. In Rabi season mainly the Cereals, Pulses and Vegetables have been cultivated in 

Mynaguri block. Crops like Split pigeon peas (5 hectares), Grass pea (201 hectares), Mustard 

(1740 hectares), Gram (6 hectares), Red Lentils (209 hectares), Wheat (595 hectares), Split peas 

(42 hectares), Potato (4150 hectares) and Linseed (140 hectares) etc. have been cultivated during 

Rabi Season. Potato is the dominant crops in this season where the total production of potato in 

2018-19 was 100638 MT. In summer season Amon paddy, Yellow split gram, Groundnut and 

Sesame have been cultivated in Mynaguri block. Amon paddy is the dominant crops as it is 

covered 1650 hectares of land, followed by Groundnut (580 hectares), Sesame (108 hectares) 

and Yellow split gram (218 hectares).  

5.6.1.1.4 Cropping Pattern of Dhupguri Block 

In table 5.25, the seasonal variation of cropping pattern of Dhupguri block has been mentioned. 

Jute (6505 ha) is predominantly cultivated in Bhadoi season, followed by Aus paddy (4453 ha), 

Maize (1310 ha), and few proportion of Sugarcane (45 ha) &Black Lentils (85 ha). The per 

hectare productivity is the highest in sugarcane (64500 kg/ ha), followed by maize (7694 kg/ha), 

Aus paddy (3778 kg/ha), Black Lentils (590 kg/ha) and so on. 

Table 5.24 Seasonal cropping pattern of Dhupguri Block. 

Name of the 

season 
Name of Crops 

2017-18 

Area (ha) Productivity (kg/ha) Production (MT) 

Bhadoi 

Aus Paddy 4453 3778 16825 

Maize 1310 7694 10079 

Black Lentils 85 590 50 

Jute 6505 14 90430 

Mesta 0 0 0 

Sugarcane 45 64500 2903 

Winter 
Boro  Paddy 20385 3440 70132 

Black Lentils 22 655 14 

Rabi 

Wheat 598 3110 1860 

Split pigeon peas 19 975 19 

Grass pea 385 795 306 

Gram 6 785 5 

Red Lentils 185 595 110 

Split peas 80 1285 103 

Rape & Mustard 1240 1175 1457 

Linseed 64 650 42 
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Potato 14895 33650 501217 

Summer 

Amon Paddy 1125 4250 4781 

Yellow split gram 198 650 129 

Ground  Nut 75 1725 129 

Sesame 22 650 14 

Source: DDA, Jalpaiguri, 2017-18 

In winter season like other blocks Boro paddy is predominantly cultivated here, where 20385 

hectares of land have been cultivated under Boro paddy and the total production of Boro paddy 

in the block was 70132 MT. Besides Boro paddy Black Lentils (22 ha) has also been cultivated 

but in limited area. The per hectare productivity of Boro paddy is 3440 kg and Black Lentils is 

655 kg/ha. In the Rabi season Cereals, Vegetables and Pulses have predominantly cultivated.  

Wheat (598 ha), Grass pea (385 ha), Red Lentils (185 ha), Potato (14895 ha), Mustard (1240 ha), 

Linseed (64 ha), Split pigeon peas (19 ha), Split peas and Gram etc. has been Cultivated in this 

season. Potato (33655 kg/ha) is the highest per hectare productivity in this season, followed by 

Wheat (3110 kg/ha), Split peas (1285 kg/ha), Mustard (1175 kg/ha), Split pigeon peas (975 

kg/ha), Gram (785 kg/ha) and Red Lentils (595 kg/ha) etc. The cropping of Dhupguri block in 

summer season consists of Amon paddy, Yellow split gram, Groundnut and Sesame. Nearly 

1125 hectares of land has been cultivated the Amon paddy in this season. Yellow split gram (198 

ha), Ground nut (75 ha) and Sesame (25 ha) has been cultivated in limited areas. The highest 

productivity among the crops is in Amon paddy where it was 4250 kg per hectare. 

5.6.1.1.5 Cropping Pattern of Mal Block 

In different seasons (Bhadoi, winter, Rabi, summer) different type of crops have been cultivated 

in Mal block. In the Bhadoi season Aus paddy, Maize, Black Lentils, Jute, Mesta and Sugarcane 

have been cultivated. (From Table 5.25) In this season jute (Fiber crop) is predominantly (8745 

hectares) cultivated, and followed by Aus paddy (1050 ha), Maize (1200 ha), Black Lentils (35 

ha), Mesta (35 ha) and Sugarcane (22 ha). The per hectare productivity of crops during Bhadoi 

season is the highest in sugarcane (44780 kg/ha) cultivation and followed by Maize (5404 

kg/ha), Aus (3557 kg/ha) and so on. The total production is highest in Jute Cultivation. Nearly 

82823 MT, and followed by Aus (7718 MT), Maize (5945 MT) and others. In winter season 

Boro Paddy is dominant crops where 19490 hectares of land cover under Boro paddy cultivation 

and total production of Boro paddy was 85201 MT (2018-19). Besides Boro paddy, few Black 

Lentils has also been cultivated in winter season. In Rabi season mainly the Cereals, Pulses and 
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Vegetables have been cultivated in Mynaguri block. Crops like Split pigeon peas (5 hectares), 

Grass pea (201 hectares), Mustard (1740 hectares), Gram (6 hectares), Red Lentils (209 

hectares), Wheat (595 hectares), Split peas (42 hectares), Potato (4150 hectares) and Linseed 

(140 hectares) etc. have been cultivated during Rabi Season. 

Table 5.25 Seasonal cropping pattern of Mal Block. 

Name of the 

season 
Name of Crops 

2017-18 

Area (ha) Productivity (kg/ha) Production (MT) 

Bhadoi 

Aus Paddy 637 4143 2639 

Maize 775 4867 3772 

Black Lentils 41 525 22 

Jute 1515 11 16285 

Mesta 9 11 99 

Sugarcane 33 53500 1766 

Winter 
Boro  Paddy 14814 4098 60711 

Black Lentils 38 525 20 

Rabi 

Wheat 273 3105 848 

Split pigeon peas 42 1055 44 

Grass pea 31 445 14 

Gram 6 718 4 

Red Lentils 39 625 24 

Split peas 179 1380 247 

Rape & Mustard 325 830 270 

Linseed 18 695 13 

Potato 2675 29105 77856 

Summer 

Amon Paddy 2450 5415 13267 

Yellow split gram 136 610 83 

Ground  Nut 2550 1930 4922 

Sesame 52 761 40 

Source: DDA, Jalpaiguri, 2017-18 

Potato is the dominant crops in this season where the total production of potato in 2018-19 

was 100638 MT. In summer season Amon paddy, Yellow split gram, Groundnut and Sesame 

have been cultivated in Mynaguri block. Amon paddy is the dominant crops as it is covered 1650 

hectares of land, followed by Groundnut (580 hectares), Sesame (108 hectares) and Yellow split 

gram (218 hectares).  

 

5.6.1.1.6 Cropping Pattern of Nagrakata Block 

In table 5.26, the seasonal variation of cropping pattern of Nagrakata block has been mentioned. 

Maize (940 ha) is predominantly cultivated in Bhadoi season, followed by Jute (275 ha), Aus 

paddy (139 ha) and few proportion of Sugarcane (22 ha) & Black Lentils (2 ha). Per hectare 
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productivity is the highest in sugarcane (54500 kg/ ha), followed by maize (4868 kg/ha), Aus 

paddy (4116 kg/ha), Black Lentils (490 kg/ha) and so on. In winter season like other blocks Boro 

paddy is predominantly cultivated here, where 4835 hectares of land have been cultivated under 

Boro paddy and the total production of Boro paddy in the block was 16912 MT. Besides Boro 

paddy Black Lentils (6 ha) has also been cultivated but in limited area.  

Table 5.26 Seasonal cropping pattern of Nagrakata Block. 

Name of 

the season 
Name of Crops 

2017-18 

Area (ha) Productivity (kg/ha) Production (MT) 

Bhadoi 

Aus Paddy 139 4116 572 

Maize 940 4868 4576 

Black Lentils 2 490 1 

Jute 275 10 2687 

Mesta 0 0 0 

Sugarcane 22 54500 1199 

Winter 
Boro  Paddy 4835 3498 16912 

Black Lentils 6 540 3 

Rabi 

Wheat 250 2055 514 

Split pigeon peas 11 515 6 

Grass pea 242 505 122 

Gram 5 780 4 

Red Lentils 215 655 141 

Split peas 22 465 10 

Rape & Mustard 25 515 13 

Linseed 18 615 11 

Potato 350 15500 5425 

Summer 

Amon Paddy 11 4450 49 

Yellow split gram 134 520 70 

Ground  Nut 20 1910 38 

Sesame 16 585 9 

Source: DDA Jalpaiguri, 2017-18 

The per hectare productivity of Boro paddy is 3498 kg and Black Lentils is 540 kg/ha. In the 

Rabi season Cereals, Vegetables and Pulses have been predominantly cultivated.  Wheat (250 

ha), Grass pea (242 ha), Red Lentils (215 ha), Potato (350 ha), Mustard (25 ha), Linseed (18 ha), 

Split pigeon peas (11 ha), Split peas and Gram etc. has been cultivated in this season. Potato 

(155000 kg/ha) is the highest per hectare production in this season, followed by Wheat (2055 

kg/ha), Split peas (465 kg/ha), Mustard (515 kg/ha), Split pigeon peas (515 kg/ha), Gram (780 

kg/ha) and Red Lentils (655 kg/ha) etc. The cropping of Nagrakata block in summer season 

consists of Amon paddy, Yellow split gram, Groundnut and Sesame. Nearly 134 hectares of land 

cultivates the Yellow split gram in this season, followed by Groundnut (20 ha), Amon paddy (11 

ha) and Sesame (16 ha) has been cultivated in limited areas. The highest productivity among the 
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crops is in Amon paddy where it was 4450 kg per hectares. The total production of Amon Paddy 

was 49 MT. Interestingly the largest production found in Summer Season was Yellow split gram 

with 70 MT. 

5.6.1.1.7 Cropping Pattern of Matiali Block 

In different seasons (Bhadoi, winter, Rabi, summer) different type of crops have been cultivated 

in Matiali block. In the Bhadoi season Aus paddy, Maize, Black Lentils, Jute, Mesta and 

Sugarcane etc. have been cultivated.  

Table 5.27 Seasonal cropping pattern of Matiali Block. 

Name of the 

season 
Name of Crops 

2017-18 

Area (ha) Productivity (kg/ha) Production (MT) 

Bhadoi 

Aus Paddy 212 3413 724 

Maize 700 4875 3413 

Black Lentils 0 0 0 

Jute 230 11 2518 

Mesta 0 0 0 

Sugarcane 4 53500 214 

Winter 
Boro  Paddy 3090 3556 10988 

Black Lentils 16 505 8 

Rabi 

Wheat 219 2100 460 

Split pigeon peas 6 530 3 

Grass pea 105 515 54 

Gram 5 725 4 

Red Lentils 94 505 47 

Split peas 12 610 7 

Rape & Mustard 270 709 191 

Linseed 14 710 10 

Potato 350 21500 7525 

Summer 

Amon Paddy 25 4695 117 

Yellow split gram 140 720 101 

Ground  Nut 15 1975 30 

Sesame 7 950 7 

Source: DDA, Jalpaiguri, 2017-18 

In this season Maize is the dominant crop in respect to landholdings (700 ha) and total 

production (3413 MT), followed by Jute (230 hectares and 2518 MT), Aus paddy (212 hectares 

and 724 MT). Some other crops like sugarcane have also been cultivated in this season. In winter 

season Boro Paddy is dominant crops where 3090 hectares of land cover under Boro paddy 

cultivation and total production of Boro paddy was 10988 MT (2018-19). Besides Boro paddy, 

few Black Lentils has also been cultivated in winter season. In Rabi season mainly the Cereal 

crops and Vegetables have been cultivated in Matiali block. Crops like Split pigeon peas (6 ha), 
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Grass pea (105 ha), Mustard (270 ha), Gram (5 ha), Red Lentils (94 ha), Wheat (219 ha), Split 

peas (12 ha), Potato (350 ha) and Linseed (14 ha) etc. have been cultivated during Rabi Season. 

Potato is the dominant crops in this season where the total production of potato in 2018-19 was 

7525 MT. In summer season Amon paddy, Yellow split gram, Groundnut and Sesame have been 

cultivated in Matiali block. Yellow split gram is the dominant crops as it is covered 140 hectares 

of land, followed by Amon paddy (25 ha), Groundnut (15 ha) and Sesame (7 ha). 

5.6.2 Cropping Intensity 

Cropping Intensity is defined as the ratio between Net Sown Area (NSA) and Gross Cropped 

Area (GCA), which indicates the additional percentage share of the area sown more than once to 

NSA (S. Singh, 1967). It is also known as farming intensity.  Intensity of cropping depends on a 

number of factors. Such as - quality of seeds, availability of irrigation facility &assured supply of 

water, nature & fertility of land, introduction of HYVs and its availability, application of 

fertilizers & green manures and pesticides & insecticides to save the crops, desire of farmers to 

cultivate more than one crops in a year.  

Table 5.28Temporal Changes in Cropping Intensity of Jalpaiguri District. 

Years 
Gross Cropped Net Sown Cropping Changes 

Area (ha) Area (ha) Intensity In CI 

1997 171250 108520 157.81 - 

1998 166450 110560 150.55 -7.25 

1999 168520 110300 152.78 2.23 

2000 178900 109780 162.96 10.18 

2001 177056 112562 157.30 -5.67 

2002 183250 110255 166.21 8.91 

2003 187477 110280 170.00 3.80 

2004 188888 101568 185.97 15.97 

2005 188960 111153 170.00 -15.97 

2006 196658 112653 174.57 4.57 

2007 202486 125645 161.16 -13.41 

2008 204408 120359 169.83 8.67 

2009 204040 116324 175.41 5.57 

2010 203218 125395 162.06 -13.34 

2011 202976 120469 168.49 6.43 

2012 197818 115689 170.99 2.50 

2013 191364 114589 167.00 -3.99 

2014 214784 115986 185.18 18.18 

2015 202440 123659 163.71 -21.47 

2016 203700 125690 162.07 -1.64 

2017 203400 128209 158.65 -3.42 

Source: District Statistical Handbook, Jalpaiguri, 1997-2017 
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Table 5.28shows the temporal changes of cropping intensity over the period of 21 years from 

1997 to 2017.  There has been a fluctuating change in cropping intensity. In 1997 the cropping 

intensity was 157.81, which was decrease to 150.55 due to reduction in gross cropped area. In 

2001 the CI was 157.30 which rose to 166.21 in 2002. A positive change has been noticed in this 

period of times with 8.91. Till 2004, there has been positive change in cropping intensity. In 

2004 it reaches to 185.97 with 28.67-point growth from 2001. In 2005 a negative change has 

been identified in cropping intensity, it falls to 170 CI with -15.97 points decrease. It again 

increases to 4.57 points. So there has been a rise and fall game continues till 2015. In 2015 the 

cropping intensity was 163.71 which was 21.47 point less than the Cropping intensity in 2014. 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.16Temporal Changes in Cropping Pattern in Jalpaiguri District. 

Source: District Statistical Handbook, Jalpaiguri, 1997-2017 

The above figure (5.20) reveals the temporal changes of cropping pattern in the Jalpaiguri 

district. Though there has been year wise fluctuating scenario found in the figure but a slight 

positive inclination of linear trend lines has also been identified, which ultimately depicted that 

there has been a positive change occurred in the cropping pattern in the given time period. 
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5.6.2.1 Block Level Changes in Cropping Intensity 

The block wise variation in cropping pattern has a significant impact to understand the changes 

the agricultural practices among the blocks.  

Table 5.29 Block Level Temporal Changes in Cropping Intensity of Jalpaiguri District. 

Blocks 
1997-98 2017-18 Changes 

TIA NSA GCA CI TIA NSA GCA CI TIA CI 

Rajganj 24567 27250 47790 175.38 47777 24165 45310 187.5 23210 12.13 

Jalpaiguri Sadar 17351 25692 48200 187.61 36378 23104 51122 221.27 19027 33.66 

Mynaguri 5783 35520 61260 172.47 10756 25097 55300 220.35 4973 47.88 

Dhupguri 7708 23560 41230 175 11272 21512 46102 214.31 3564 39.31 

Mal 3666 10162 16470 162.07 15912 15131 28550 188.69 12246 26.61 

Matiali 1270 2302 3750 162.9 1892 2805 5500 196.08 622 33.18 

Nagrakata 1235 3625 5200 143.45 1434 3853 7137 185.23 199 41.78 

Source: District Statistical Handbook, Jalpaiguri, 2001-2016 
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Figure 5.17 Temporal Changes in TIA and CI of Jalpaiguri District (1997-98 to 2017-18) 

Source: District Statistical Handbook, Jalpaiguri, 1997-2018 

It also helps to reveal the quality and quantity of agricultural input and production or output. 

Table 5.29 and figure 5.21 reveals the block level temporal changes in irrigated area and 

cropping intensity of Jalpaiguri district, where it shows positive changes in all the blocks. A huge 

change has been occurred (more than 40 units) in two blocks namely Mynaguri and Nagrakata. 

In 1997-98 the cropping intensity of these two blocks were 172.47 and 143.45 respectively, 

which are now 220.35 and 185.23 respectively. After these in Dhupguri nearly 39 units of 

change in cropping intensity has been identified. In 1997-98 Dhupguri block had 175 of copping 

intensity which has increases to 214031 in 2017-18.Again in 1997-98 Matiali block had 162.90 

of CI which gone up to 196.08 in 2017-18. Jalpaiguri Sadar block has also follow the same way, 

and it was 187.61 in 1997-98 which rose up to 221.27 in 2017-18. The rest of the blocks have 

also shown positive changes. The following changes are 33.18 in Matiali block, 26.61 in Mal and 

12.13 in Rajganj block. 

The table 5.30 and figure depicts block level analysis of cropping intensity of the sample 

farmers. Total 560 farmers in the district and 80 farmers from each block have been surveyed to 

understand the cropping pattern of the district. In this context the cropping intensity has been 

calculated for two time periods, i.e., i. Before Operational of Teesta Canal (1996-97) and ii. 

After Operational of Teesta Canal (2017-18). In the study area the water of sub canals of Teesta 

barrage project was started in the winter season in 1996-97. The net sown area (NSA) in Rajganj 
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block was 53.65 hectares and the gross cropped area was 91.73 hectares in 1996-97. The area 

covered by irrigation was 36.50 hectares in 1996-97. The cropping intensity of sample farmers of 

Rajganj block was 170.98 in 1996-97, which was increased to 204.62 in 2017-18. The area under 

irrigation has also increased to 52.14 hectares in 2017-18 

Table 5.30 Block level Cropping Intensity of the Sample Farmers. 

Blocks Before Teesta Canal (1996-97) in Ha After Teesta Canal (2017-18) in Ha 

TIA NSA GCA CI TIA NSA GCA CI 

Rajganj 36.50 53.65 91.73 170.98 52.14 59.1 120.93 204.62 

Jalpaiguri Sadar 41.25 69.51 130.14 187.22 63.65 74.38 170.66 229.44 

Mynaguri 30.20 50.1 75.64 150.98 45.42 53.65 103.39 192.71 

Dhupguri 31.72 59.13 93.6 158.30 48.25 64.52 128.85 199.71 

Mal 26.68 48.05 68.1 141.73 39.36 54.05 96.2 177.98 

Matiali 20.00 44.62 61.42 137.65 37.20 53.69 84.24 156.90 

Nagrakata 31.36 56.1 81.6 145.45 42.15 60.62 105.26 173.64 

Source: Field Survey. 

In case of Jalpaiguri Sadar block similar scenario was found. The area under irrigation was 

increased from 1996-97 to 2017-18 with 41.25 hectares to 63.65 hectares. In 1996-97 the 

cropping intensity was only 187.22, which increases to 229.44 in 2017-18. Mynaguri block has 

cropping intensity of 150.98 in 1996-97, which increases to 192.71 in 2017-18. The area under 

irrigation has also increased in Mynaguri block. In 1996-97 it was 30.20 hectares, which 

increased to 45.42 hectares in 2017-18. The rest four blocks have also shown the increase of total 

irrigated area and cropping intensity as well from 1996-97 to 2017-18. In 1996-97 the cropping 

intensity were 158.30, 141.73, 137.65 and 145.45 in Dhupguri, Mal, Matiali and Nagrakata 

blocks respectively, which were increased to 199.71, 177.98, 156.90 and 173.64 in Dhupguri, 

Mal, Matiali and Nagrakata blocks respectively.  
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Figure 5.18 Block level temporal changes in Irrigated area and cropping intensity of sample farmers. 

Source: Field Survey. 

The area covered by irrigation has also increased in the same time periods for rest of the 

blocks. In 1996-97 the total irrigated area were 31.72 ha, 26.68 ha, 20 ha and 31.36 ha in 

Dhupguri, Mal, Matiali and Nagrakata blocks respectively, which were increased to 48.25 ha, 

39.36 ha, 37.20 ha and 42.15 ha in Dhupguri, Mal, Matiali and Nagrakata blocks respectively. 

The table reveals that in the last two decades the area covered by irrigation has enhanced in the 

district. In all blocks of Jalpaiguri district has witness the irrigation expansion over the last two 

decades. Irrigation practices from various sources, which include both ground and surface water, 

have been increased. The construction canals, Government STWs, minor irrigation schemes etc. 

are the root cause for the expansion of irrigation in all blocks. And this expansion irrigation 

facilities lead to expansion of cultivated area.  In the previous time the farmers were mostly 
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cultivated once a year or some time twice in a year. But expansion of irrigation has helped the 

farmers to cultivate during the non-monsoonal seasons. Thus the gross cropped area and net 

sown in all blocks have also increased over the last two decades. This leads to enhanced in the 

cropping intensity in Jalpaiguri District. The table which represents the surveyed data shows that 

as the area covered by irrigation has expanded, the cropping intensity has also enhanced in the all 

surveyed blocks of Jalpaiguri district. Thus the hypothesis 2 i.e. “Expansion of irrigation has 

enhanced the cropping intensity” in the district. 

5.6.3 Agricultural Productivity 

Agricultural Productivity may be defined as ‘the power of agriculture in particular locality to produce 

crops’ regardless of the sources/causes of the power (Kendal, 1939). Simply, it is calculated as the 

ration of total agricultural output to total input used and is often been considered as a measure of 

agricultural efficiency (Kravis, 1976). The term productivity used in various ways and it has 

generated many conflicting interpretations. Some scholars have defined productivity as ratio of 

output to resources allocated. Others have opined that productivity is the overall effectiveness of a 

productive unit while another group has considered the term productivity as to define the ratio of 

output to the corresponding input of labour. Agricultural productivity is the ratio of output to input in 

relation to land, labour and. output and in terms of the overall resources employed in agriculture 

sector (Mohammed &Thakur, 1980). The meaning of productivity is not a synonym of fertility. It 

is more commonly used to indicate the power of agriculture in an area to produce crops, 

irrespective of the fact whether that power is due to the bounty of nature or to the efforts of man. 

Whereas, the fertility has related to the soils to give all the essential plants’ nutrients in available 

form and in a suitable balance needed by the plants for sustenance and healthy growth (Shafi, 

1984). Stamp (1960), while attempting to measure crop productivity per unit area emphasized 

that the aerial differences in productivity are the result partly of natural advantage of soil, and 

partly of the farming efficiency. Farming efficiency refers to the properties and qualities of a 

number of inputs, the manure, in which they are combined and utilized by the farmers in crop 

production (Rehman, 2003). Dewett (1966) explained it as, "productivity expresses the varying 

relationship between agricultural output and one of the major inputs like 118 land, labour or 

capital, other complementary factors remaining the same". It may be borne in mind that 

productivity is physical rather than a value concept. The measurement of agricultural 
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productivity and the identification of production patterns have long been an important field of 

study of agricultural geographers.  

Table 5.31 Farmers response on increase in Farm production of major crops after Teesta canal. 

Increased in Production 

Particulars (kg/ha) 
Aus Amon Boro Wheat 

No % No % No % No % 

No change 39 7 45 8 11 2 50 9 

Below 800 84 15 117 21 50 9 62 11 

800 to 1600 101 18 112 20 180 32 196 35 

1600 to 2400 179 32 202 36 246 44 140 25 

Above 2400 157 28 84 15 73 13 112 20 

Total 560 100 560 100 560 100 560 100 

Source: Field Survey. 

Table 5.31 depicts the farmer’s response on the production of major crops after the 

operational of Teesta canals in the district. Out of 560 farmers only 39 thought that no change 

has been occurred in the yield rate of Aus paddy after Teesta canal irrigation. About 60% of the 

sample farmers thought that the implementation of Teesta canal irrigation has increased the yield 

rate of Aus paddy by 1600 kg to above 2400 kg per hectare. In case of Amon paddy nearly 8% of 

the farmers have said that no change has been occurred in per hectare of yield rate. 51% of the 

sample farmers thought that the production of Amon paddy has gone up to 1600 kg – above 2400 

kg per hectare in the district after the operational of Teesta canal irrigation. In case of Boro 

paddy 76% of the farmers have thought that the per hectare yield rate has gone up to 800 kg to 

2400 kg per hectare after Teesta canal irrigation in the District. More or less similar scenario has 

been found in the wheat production of the district. Out of 560 farmers 336 (60%) farmers have 

thought that the per hectare yield rate of wheat has gone up to 800kg to 2400 kg per hectare after 

Teesta canal irrigation. 

The term productivity has been widely used in the literature to examine the Spatio-temporal 

pattern of agriculture. Although agricultural productivity differs from one region to another 

region, and the factors for such variations are many, the determination of variations in 

agricultural productivity and their possible reasons help to demarcate the regions of agricultural 

productivity. In order to determine the level of agricultural productivity and agricultural 

efficiency in Jalpaiguri district and the spatial variations at block level the following models have 

been used: 

1. Yang's 'Crop Yield Index' method Crop productivity (1965) 



186 
 

2. The model developed by S.S. Bhatia (1967)  

5.6.3.1 Yang's 'Crop Yield Index' method Crop productivity (1965) 

Yang's 'Crop Yield Index' method Crop productivity variations were computed by applying 'Crop 

Yield Index' method devised by W.Y. Yang (1965). This method considers the yield of all crops 

on a farm compared with the average of crop yield of region. Before calculating the crop yield 

index, the average yield of each of the crops grown in the region were determined. Then by 

dividing the yield per hectare of the crop on the particular farm by the average yield of the crop 

in the region, a percentage was obtained which when multiplied by 100, gives the index number. 

By using the area devoted to each crop as a weight to multiply this percentage index, the 

products obtained were added the products thus the obtained were divided by the sum of the 

products by the total crop hectares of the farm and (using the crop area as the weight) the 

resultant average index is the desired index for the particular farm (Rehman, 2003).For 

calculating agricultural productivity index, all the major crops of the area were considered and 

grouped into as: (a) Cereal crops to include rice (Aus, Amon and Boro) and wheat, (b) Pulse 

crops to include gram, Red Lentils (masur), Grass pea (Grass pea) and Black Lentils (Black 

Lentils), (c) oilseeds to include mustard, linseeds and sesamum (till) and (d) cash crops to 

include sugarcane, maize and potato. 

The procedure for calculating the crop yield index for Jalpaiguri district during 1997-98 to 

2017-18 is explained in table 5.32 - 

 
Table 5.32 Crop Yield Index by Yang. 

Name of 

Crops 

Yield (kg/ha) 
Area (ha) of 

crop in  

District (A) 

Crop Yield 

in block 

as % of  

District (P) 

Percentage 

Multiplied 

by area in ha 

(P*A) 

Avg.  

Yield in  

blocks 

Yield in  

District 

Aus 3515 3405.57 10082 103.21 1040596.14 

Amon 3415 3631.29 107456 94.04 10105561.38 

Boro 3372 4274.00 17954 78.90 1416492.47 

Wheat 2250 2097.57 9363 107.27 1004340.74 

Maize 1472 1471.86 1172 100.01 117211.15 

Jute 15.47 13.86 26310 111.62 2936621.21 

Black Lentils 755 478.00 352 157.95 55598.33 

Mustard 526 631.57 3403 83.28 283417.20 

Sesame 664 661.29 1109 100.41 111354.47 

Potato 32853 28923.57 24975 113.59 2836799.45 

Total 202176 
 

19907992.54 
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Computation of Crop Yield Index for the block of – 

 

𝐂 𝐘 𝐈𝐧𝐝𝐞𝐱 =
∑ 𝐏 ∗ 𝐀

∑ 𝐀
 

 

     Where,  

      P = Crop Yield in block as % of District 

      A = Area (ha) of crop in District 

 

In order to delineate the agricultural productivity regions in Jalpaiguri district, the crop 

productivity indices were computed for two distinct periods (1997-98and 2017-18) with the 

application of the above two productivity evaluation methods and the productivity indices for all 

the districts are shown in different tables. The blocks were classified into three distinct categories 

according to variations from mean value of the productivity index. The following procedure was 

adopted to determine the range of classes: 

 

 

 

5.6.3.1.1 Productivity Regionalization of Different Crops in Jalpaiguri District for 1997-98 

(a) Productivity Regions of Cereal Crops Yield Index 1997-98 

Cereals acquire very important position in agricultural economy of Jalpaiguri District. These 

crops occupied an area of 111386 Hectares of land, which is nearly 74% of the total cropped 

land. Among the cereals, Amon and Aus rice are the most important crops grown in the region, 

which together occupy 105776 hectares of land, which is nearly 60% of the total cropped area. 

Table 5.34 reveals the block wise productivity indices place the block of Jalpaiguri Sadar at the 

top with an index value of 122.43per cent, whereas, the Matiali block has the lowest index value 

of 83.62 per cent during 1997-98. It is evident from table and figure that during 1997-98, high 

productivity with an index value above 107 was computed for two blocks of the district, namely, 

Jalpaiguri Sadar and Mynaguri (109.97).  The districts falling in the range of 93 to 107 of 

productivity index are classified into the region of moderate productivity. It is clear from table 

Category Range of Index 

H    ----- X+0.5 SD and above 

M   ----- X+0.5 SD to X -0.5 SD 

L    ----- X-0.5 SD and below 
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that there are two blocks which show moderate level of productivity.  These are namely 

Dhupguri (104.94) and Mal (101.1). The rest three blocks i.e. Rajganj, Matiali and Nagrakata 

falls under the category of low productivity regions in terms of cereals production. 

Table 5.33 Category of Blocks Lying in Different Productivity Regions of Cereals. 

Category Productivity Index Blocks 

High >107 Jalpaiguri Sadar and Mynaguri 

Moderate 93 to 107 Dhupguri and Mal 

Low < 93 Rajganj, Matiali and Nagrakata 

 

Table 5.34 Crop Yield Index Computed on the Basis of Yang's Method in Jalpaiguri District. 

Blocks 
Crop Yield Index, 1997-98 

Cereals Pulses Oilseeds Cash Crop 

Rajganj 90.39 124.08 161.03 106.58 

Jalpaiguri Sadar 122.43 60.67 118.7 112.63 

Mynaguri 109.97 102.33 80.35 92.76 

Dhupguri 104.94 153.09 117.77 124.32 

Mal 101.1 83.27 87.21 90.13 

Matiali 83.62 39.26 29.97 79.1 

Nagrakata 87.56 137.32 103.09 94.64 

Source: Calculated by The Researcher. 

(b) Productivity Regions of Pulses Crops Yield Index 1997-98 

Though the area of production of pulses was lesser in number but it had very significant impact 

on the local market for natural protein. It has occupied nearly thousand hectares of land (0.60%). 

Table 6.14 shows the block wise productivity shows that the highest productivity index value of 

153.09 per cent recorded by the Dhupguri block, while the lowest value (39.26) accounted for 

Matiali block (Table 5.34). It may be seen from Table that high productivity region of pulses is 

confined in three blocks with an index value above 121.These blocks are Dhupguri, Nagrakata 

and Rajganj. The moderate productivity ranges from 79 to 121 and comprise two blocks, namely 

Mynaguri (102.33) and Mal (83.27). However, low productivity is mainly found in rest two 

blocks with an index value of below 79. These blocks are Jalpaiguri Sadar and Matiali. 

Table 5.35 Category of Blocks Lying in Different Productivity Regions of Pulses. 

Category Productivity Index Blocks 

High >121 Dhupguri, Nagrakata and Rajganj 
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Moderate 79 to 121 Mynaguri and Mal 

Low < 79 Jalpaiguri Sadar and Matiali 

(c) Productivity Regions of Oilseeds Crops Yield Index 1997-98 

Cultivation of oilseeds constitutes an important position in the agricultural economy of Jalpaiguri 

district. It occupied 2152 hectares, which accounted for 1.22% of the total cropped area. From 

table 6.14 it is depicting that the Rajganj block shows the highest index value of 161.03 per cent 

and the lowest value of 29.97 per cent in Matiali block. Table and figure shows that only one 

block i.e. Rajganj has included under the category of high productivity. The productivity index 

for this category has been accounted for above 120. Except Matiali block, rest all the blocks fall 

into the moderate level of productivity category. These blocks are Jalpaiguri Sadar, Dhupguri, 

Nagrakata, Mal and Mynaguri. The productivity indices for these blocks range between 80 

to120. The only block i.e. Matiali has the low level of productivity in terms of oilseeds 

production. The block had 29.97 per cent of index value, which fall into the category of low 

productivity. 

Table 5.36 Category of Blocks Lying in Different Productivity Regions of Oilseeds. 

Category Productivity Index Blocks 

High >120 Rajganj 

Moderate 80 to 120 Jalpaiguri Sadar, Dhupguri, Nagrakata, Mal and Mynaguri 

Low < 80 Matiali 

 

(c) Productivity Regions of Cash Crops Yield Index 1997-98 

Cash crops place 2nd position in terms of area covered by it. It has nearly occupied 41490 

hectares of land, which is 24 % of total copped area. In the district the cash crop includes potato 

and jute in the given time period. It has a significant impact on the economic development of the 

farmers. Table 5.37 reveals the highest productivity of cash crop has been identified in Dhupguri 

block with 124.32 per cent and lowest found in Matiali block with 79.10 per cent. The value of 

high productivity was above 108. There were two blocks namely Dhupguri and Jalpaiguri Sadar 

fall into this category with the value of 124.32 and 112.63 respectively.  The moderate 

productivity ranges from 92 to 108 and comprise of three blocks, namely Rajganj (106.58), 
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Nagrakata (94.64) and Mynaguri (92.76). However, low productivity is mainly found in rest two 

blocks with an index value of below 92. These blocks are Mal and Matiali. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Map 5.1 Block Level Variation in Crop Yield Index of Productivity (1997-98) 

Prepared by the Researcher. 
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Table 5.37 Category of Blocks Lying in Different Productivity Regions of Cash Crop. 

Category Productivity Index Blocks 

High >108 Dhupguri and Jalpaiguri Sadar 

Moderate 92 to 108 Rajganj, Nagrakata and Mynaguri 

Low <92 Mal and Matiali 

 

5.6.3.1.2 Productivity Regionalization of Different Crops in Jalpaiguri District for 2017-18 

a) Productivity Regions of Cereal Crops Yield Index 2017-18 

The significance of cereal crops has not been changed from the last mentioned period, as the 

population of the district largely depends on the subsistence agriculture to meet the domestic 

demands. Cereals are the leading in terms of area covered. Nearly 72% of cropped land has been 

occupied by cereal crops. Among them the Amon rice has covered largest area with 53% 

(approx.) of total cropped area. Table 6.19 reveals that the highest productivity in terms of crop 

yield index has been identified in Mynaguri block with 117.76 per cent. And the lowest is found 

in Nagrakata block with the value of 81.29 per cent. The value of crop yield index above 108 has 

been considered as high productivity regions. Three blocks are under this group, namely 

Mynaguri, Jalpaiguri Sadar and Dhupguri fall into this category. Again the value of crop yield 

index ranges from 92 to 108 has been considered as moderate productivity regions. Two blocks 

namely Matiali and Rajganj have fall into this category. Rest two blocks, i.e. Mal and Nagrakata, 

whose value less than 92 falls in the low productivity region’s category. 

Table 5.38 Category of Blocks Lying in Different Productivity Regions of Cereal Crops. 

Category Productivity Index Blocks 

High >108 Mynaguri, Jalpaiguri Sadar and Dhupguri 

Moderate 92 to 108 Matiali and Rajganj 

Low < 92 Mal and Nagrakata 

 
Table 5.39 Crop Yield Index Computed on the Basis of Yang's Method in Jalpaiguri District. 

Blocks 
Crop Yield Index, 2017-18 

Cereals Pulses Oilseeds Cash Crop 

Rajganj 93.66 132.84 87.46 111.49 

Jalpaiguri Sadar 117.64 87.64 84.78 100.71 
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Mynaguri 117.76 93.45 82.28 98.59 

Dhupguri 110.09 129.06 119.89 106.27 

Mal 84.68 83.19 118.54 90.96 

Matiali 95.5 21.87 117.82 86.73 

Nagrakata 81.29 152.19 89.42 100.48 

Source: Calculated by the Researcher.

b) Productivity Regions of Pulse Crops Yield Index 2017-18 

From table 6.19 it is depicting that the block wise productivity shows that the highest 

productivity index value of 152.19 per cent recorded in Nagrakata block, while the lowest value 

(21.87) accounted for Matiali block (Table). It may be seen from table that high productivity 

region of pulses is confined in three blocks with an index value above 122.These blocks are 

Nagrakata, Rajganj and Dhupguri. The moderate productivity ranges from 78 to 122 and 

comprise with three blocks, namely Mynaguri (93.45), Jalpaiguri Sadar (87.64) and Mal (83.19). 

However, low productivity is mainly found in only one block with an index value of below 78 

and the block is Matiali. 

Table 5.40Category of Blocks Lying in Different Productivity Regions of Pulse Crops. 

Category Productivity Index Blocks 

High >122 Nagrakata, Rajganj and Dhupguri 

Moderate 78 to 122 Mynaguri, Jalpaiguri Sadar and Mal 

Low < 78 Matiali 

 

c) Productivity Regions of Oilseeds Crops Yield Index 2017-18 

The oilseeds are cultivated on 4512 of land, which is constituted about 2% of the total cropped 

land of the district. Table and figure reveals the block wise variation in productivity according to 

Yang‟s method of crop yield index, 2017-18.  Table 5.41 shows that the Dhupguri block has the 

highest index value of 119.89 per cent and the lowest value of 82.28 per cent in Mynaguri block. 

The index value above 109 considered as the high productivity regions. Dhupguri, Mal and 

Matiali blocks are lies in this group. Again the index value ranges from 91 to 109 indicates the 

moderate level of productivity and none of the block in district fall in this category. Rest of the 

blocks namely Nagrakata, Rajganj, Jalpaiguri Sadar and Mynaguri have fallen in to low 

productivity category.  
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Table 5.41 Category of Blocks Lying in Different Productivity Regions of Oilseeds Crops. 

Category Productivity Index Blocks 

High >109 Dhupguri, Mal and Matiali 

Moderate 91 to 109 - 

Low < 91 Nagrakata, Rajganj, Jalpaiguri Sadar and Mynaguri 

 

d) Productivity Regions of Cash Crops Yield Index 2017-18 

Like in the past mentioned years’ cash crops have again placed 2nd position in terms of area 

covered by it. It is nearly occupied 52572 hectares of land, which is 26 % of total copped area. In 

the district the cash crop includes potato, sugarcane and jute in the given time period. It has a 

significant impact on the economic development of the farmers. From table 6.19 it is reveals that 

the highest productivity of cash crop has been identified in Rajganj block with 111.49 per cent 

and lowest found in Matiali block with 86.73 per cent. The index value of high productivity is 

above 103. There are two blocks namely Rajganj and Dhupguri fall into this category with the 

value of 111.49 and 106.27 respectively.  The moderate productivity ranges from 95 to 103 and 

comprise of three blocks, namely Jalpaiguri Sadar (100.71), Nagrakata (100.48) and Mynaguri 

(98.59). However, low productivity is mainly found in rest two blocks with an index value of 

below 95. These blocks are Mal (90.96) and Matiali (86.73). 

Table 5.42 Category of Blocks Lying in Different Productivity Regions of Pulse Crops. 

Category Productivity Index Blocks 

High >103 Rajganj and Dhupguri 

Moderate 95 to 103 Jalpaiguri Sadar, Nagrakata and Mynaguri 

Low <95 Mal and Matiali 
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Map 5.2 Block Level Variation in Crop Yield Index of Productivity (2017-18) 

Prepared by the Researcher. 
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5.6.3.2 Agricultural Efficiency by S.S. Bhatia 

To measure the agricultural efficiency, methods proposed by S.S. Bhatia (1967) have been 

introduced. There are two advantages which are apparent by using this method. This is as 

follows: 

Lyn = (y1 / y) × 100 

Where, 

 Lyn = percentage yield of crop n 

y1 = yield of individual crop in an aerial unit 

y = yield of individual crop in the total area 

 

Ei = (ly1c1 + ly2c2 + ly3c3+……..+ lyncn) / (c1+c2+c3+…..+cn) 

 

Where, 

Ei = Agricultural Efficiency Index (AEI) 

y1, ly2, ly3……. lyn = The indices of different crops 

c1, c2, c3……..cn = Percentages of crop area to total 

 

 

Bhatia's method (1967) has applied to assess the agricultural efficiency (AE) of different 

blocks of Jalpaiguri district for two different periods i.e., 1997-98 and 2017-18. Eight major 

crops for in 1997-98 periods and eleven major crops in 2017-18 periods have been assessed for 

each of the seven blocks. The analytical findings have been represented in table 6.23 and 

diagrammatically represented in figures 5.43. 

 
Table 5.43 Block level Temporal Variation in Agricultural Efficiency. 

Sl. No. Blocks 

Agricultural Efficiency 

Indices Changes 

In AE 
1997-98 2017-18 

1. Rajganj 90.17 93.15 2.98 

2. 
Jalpaiguri 

Sadar 
112.67 122.25 10.42 

3. Mynaguri 106.8 111.79 4.99 

4. Dhupguri 104.83 109.59 4.76 

5. Mal 86.86 96.13 10.73 

6. Matiali 79.51 95.87 16.36 

7. Nagrakata 83.83 88.59 5.24 

Mean 98.52 98.91 0.39 

SD 14.26 12.24  

Source: Calculated by the Researcher.  
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a) Agricultural Efficiency of Jalpaiguri District, 1997-98 

Table 5.43 and figure 5.25 reveals that the agricultural efficiency of different blocks of Jalpaiguri 

District for the year of 1997-98. The highest efficiency observed at Jalpaiguri Sadar block with 

the value of 112.67 and the lowest value identified at Matiali i.e. 79.5. The researcher has 

categories the calculated efficiency index value into three groups. Value above 105 has been 

considered as high efficiency regions. There were two blocks namely; Jalpaiguri Sadar and 

Mynaguri (106.8) fall into this category. Again the efficiency index value ranges from 93 to 105 

has been considered as moderate efficiency regions. Dhupguri and Mal blocks were fall into this 

category with the index values of 104.83 and 86.86 respectively. The low efficiency indicates the 

value below 93 of efficiency index. Rest three blocks namely Rajganj (90.17), Nagrakata (83.83) 

and Matiali (79.51). 

 

b) Agricultural Efficiency of Jalpaiguri District, 2017-18 

The agricultural efficiency of Jalpaiguri in 2017-18 has reveals from table 5.43 and figure 5.25. 

The highest agricultural efficiency identified in Jalpaiguri Sadar block with the index value of 

122.25. The lowest agricultural efficiency observed in Nagrakata block with the index value of 

88.59. The researcher again categories the blocks into three groups in terms of its efficiency 

index values. The group with the value above 105 has been considered as high efficiency region. 

Jalpaiguri Sadar, Mynaguri and Dhupguri blocks are fall into this group with the index values of 

112.2, 111.79 and 109.59 respectively. The index value ranges from 93 to 105 have been 

categories as moderate level of agricultural efficiency. Matiali and Rajganj and Mal blocks are 

fall into this group with the index values of 95.87, 93.15 and 96.13 respectively. Nagrakata 

(83.59) whose values are below 93 has been referred as low agricultural efficiency region. 
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Map 5.3 Agricultural Efficiency of Jalpaiguri District. 

Source: District Statistical Handbook, Jalpaiguri, 1997-98 and 2017-18 

Prepared by the Researcher. 

c) Changes in Agricultural Efficiency in Jalpaiguri District (1997-98 to 2017-18) 

Agricultural efficiency denotes the suitability of the area for agricultural activities. The regions 

of high agricultural efficiency have reveals that those regions are more efficient in terms of 

agricultural practices. Thus the study of changes in agricultural efficiency has a significant role 

in agricultural practices. Table 5.43 and figure 5.26 reveal the changes of agricultural efficiency 

from 1997-98 to 2017-18. There are both positive and negative changes occurred in the different 

blocks of the district in the given time period. In Matiali block highest positive change has been 

occurred with the increase of 16.36 index values (from 79.51 to 95.87). Again the highest 

negative change has been occurred in Mal block with increase of 10.73 index values (from 96.86 

to 86.13). The positive changes have been occurred in four blocks, namely Matiali, Dhupguri 

(4.76), Mynaguri (4.99) and Rajganj (2.98). Rest three blocks, namely Mal, Jalpaiguri Sadar 

(10.42) and Nagrakata (5.24) have positive change in agricultural efficiency. 
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Figure 5.19 Changes in Agricultural Efficiency of Jalpaiguri District (1997-98 to 2017-18) 

Source: District Statistical Handbook, Jalpaiguri, 1997-2018 

5.6.3.3 Impact of Irrigation on Agricultural Productivity 

The production of crop largely depends on the inputs for the crop cultivation. One of the 

important inputs for the crop cultivation is water. Water is an essential element for plants growth 

as it is transport important nutrients from the soil to the various parts of the plant. Modern seeds 

and fertilizers fail to achieve their full potentiality in the absence of optimal quantity of water. 

Thus the irrigation plays a key role for supplying water to the cultivated field and it is directly or 

indirectly effects the crop production. Irrigation has direct and indirect impact on the production 

of crops in any region. Modern agricultural development is depending upon the use of H.Y.V 

seeds and Hybrid seeds which amplify the farm production. Per hectare yield of any crop is 

called productivity of the crop. Table 5.46 and figure 5.27 depicts the temporal changes in area 

under irrigation and productivity of major crops in Jalpaiguri district. The researcher has taken 

data from 1997-98 to 2017-18 to show the temporal changes in last two decades. In 1997-98 the 

total area under irrigation was 43790 hectares. These include all the sources like, STW, DTW, 

RLI, Dug Well, Ponds and Canal etc. The area under irrigation was increasing from 1997-98 to 

2017-18 with minor ups and down and in 2017-18 it has reached to 124700 hectares of cultivable 

land. The area under irrigation has increased nearly three times over the last two decades. The 

productivity of major crops in the district has also increased simultaneously with irrigated area. 

In 1997-98 the yield rate of rice was 1462 kg/ha. The yield rate of wheat, cereal, pulses, potato 

and maize were 1730, 1480, 471, 15150 and 1356 kg/ha respectively.  
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Table 5.44 Temporal Changes of Irrigated Area and Yield rate of Major crops in Jalpaiguri District. 

Years 
Irrigated 

Area (Ha) 

Yield Rate (Kg/hectare) 

Rice Wheat Cereal Pulses Potato Maize 

1997-98 43790 1462 1730 1480 471 15150 1356 

1998-99 53010 1450 1771 1520 518 16289 1372 

1999-00 56000 1471 1754 1522 566 16530 1376 

2000-01 65360 1473 1769 1507 662 17952 1461 

2001-02 66540 1601 1766 1613 519 16850 1361 

2002-03 73970 1571 1987 1596 461 19646 1617 

2003-04 67420 1655 1731 1664 560 21946 1816 

2004-05 67350 1464 2113 1526 514 23286 1886 

2005-06 66370 1668 1723 1608 495 13614 1862 

2006-07 70830 1824 2055 1844 505 17039 1982 

2007-08 71710 1578 2329 1650 521 27864 2162 

2008-09 70680 1662 2086 1722 527 16841 2466 

2009-10 76170 1913 2269 1938 512 27996 2008 

2010-11 83670 2203 2301 2259 616 23141 2532 

2011-12 69010 2091 2492 2141 660 26531 2553 

2012-13 77280 2161 2233 2187 612 31214 2621 

2013-14 81660 2278 2314 2333 657 24710 3386 

2014-15 83450 2437 2244 2436 803 31523 2670 

2015-16 84320 2526 2335 2550 746 29780 3094 

2016-17 108030 2435 2466 2411 856 30822 2764 

2017-18 124700 2529 2482 2545 890 31762 3202 

Value of r 0.81 0.74 0.80 0.80 0.73 0.77 

Source: District Statistical Handbook, 1997-2018 

While the yield rate of these crops have increased over the last two decades with some minor 

ups down. In 2017-18 the yield rate of rice was 2529 kg/ha. In the last two decades per hectare 

yield rate of rice has gone up more than 1100 kg. Similarly the yield rate other major crops i.e. of 

wheat, cereal, pulses potato and maize have also increased with 2482, 2545, 890, 31762 and 

3202 kg/ha respectively. The table has also revealed the value of correlation between irrigated 

are and major crops of the district. To understand the impact of irrigation on yield rate of the 

major crops the scatter plots have been drawn. The scatter plots can help to understand the 

relation between the irrigation and crop productivity. The Pearson correlation has also been 

calculated to demonstrate the degree of relation between the irrigated area and productivity of 

major crops. Table 5.46 also depicts the correlation between irrigated area and yield rate of 

different crops from 1997-98 to 2017-18.  
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Figure 5.20 Temporal Changes of Irrigated Area and Yield rate of Major crops in Jalpaiguri District. 

Source: District Statistical Handbook, 1997-2018 

The value of r represents the correlation value of various crops with irrigated area in 

Jalpaiguri district. In case of Rice (includes Aus, Amon and Boro paddy) the value of r is 0.81 

which represents very high correlation between yield rate of rice and area under irrigation from 

1997-98 to 2017-18 time periods. This reveals that with the increasing area under irrigation the 

yield rate of rice also increases over the last two decades.  
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Figure 5.21 Scatter plots showing correlation between area under irrigation and yield rate of major crops in Jalpaiguri 

District. 

Source: District Statistical Handbook, 1997-2018 

Prepared by the Researcher. 
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Similar scenario has also observed in all major crops where the value of r is more than 0.70, 

(wheat 0.74, cereals 0.80, pulses 0.80, potato 0.73 and maize 0.77) this reveals that with the 

increasing area under irrigation the yield rate of the all crops have also increased. From the 

overall analysis of the impact of irrigation on the productivity of crops in the Jalpaiguri district, it 

can be observed that over the last two decades the area under various irrigation have increased 

manifold and the results of this the production and yield rate of the crops have also enhanced in 

the district. 

Table 5.45 reveals the block level changes of irrigated area and yield rate of major crops in 

two distinct time periods i.e., 1997-98 and 2017-18. In 1997-98 Rajganj block was 24567 

hectares of irrigated land and the yield rate of Aus, Amon, Boro, Wheat, Potato, Maize and 

Mustard were 1241, 1314, 2268, 2101, 17202, 1370 and 245 kg per hectare respectively. These 

have been increased to 47777 hectares of irrigated land and 3515 kg/ha Aus, 3415 kg/ha Amon, 

3372 kg/ha Boro, 2250 kg/ha Wheat, 32853 kg/ha Potato, 1472 kg/ha maize and 526 kg/ha 

Mustard. Similar scenario has been found in all the other blocks in the district. In Jalpaiguri 

Sadar block the area under irrigation was 17351 hectares in 1997-98, which has increased to 

36378 hectares in 2017-18. Similarly the yield rate of major crops i.e., Aus, Amon, Boro, Wheat, 

Potato Maize and Mustard were 1963, 1963, 2831, 2131, 12630, 1420 and 383 kg/hectare. These 

have been increased to 4398 kg/ha Aus, 4306 kg/ha Amon, 5145 kg/ha Boro, 2170 kg/ha Wheat, 

31074 kg/ha Potato, 1472 kg/ha maize and 440 kg/ha Mustard. In case of  Mynaguri block was 

5783 hectares of irrigated land and the yield rate of Aus, Amon, Boro, Wheat, Potato, Maize and 

Mustard were 1055, 2021, 2423, 2210, 17161, 1384 and 314 kg per hectare respectively in 1997-

98. These have been increased to 10756 hectares of irrigated land and 3712 kg/ha Aus, 4275 

kg/ha Amon, 5094 kg/ha Boro, 2618 kg/ha Wheat, 29394 kg/ha Potato, 1472 kg/ha maize and 

529 kg/ha Mustard. In case of Dhupguri block the area under irrigation was 7708 hectares in 

1997-98 which has increased to 11272 hectares in 2017-18. The yield rate of the major crops has 

also increased in this period. In 1997-98 yield rate of major crops were 2105 kg/ha in Aus, 2005 

kg/ha in Amon, 2565 kg/ha in Boro, 2064 kg/ha in Wheat, 13227 kg/ha in Potato, 1382 kg/ha in 

Maize and 651 kg/ha in Mustard. These has increased to 3773 kg/ha in Aus, 3955 kg/ha in 

Amon, 4911 kg/ha in Boro, 2380 kg/ha in Wheat, 33982 kg/ha in Potato, 1472 kg/ha in Maize 

and 827 kg/ha in Mustard. 



203 
 

Table 5.45 Block level Yield rate of Major Crops in Jalpaiguri District, 1997-98 and 2017-18 

Year: 1997-98 

Blocks TIA 
Yield Rate (kg/ha) 

Aus Amon Boro Wheat Potato Maize Mustard 

Rajganj 24567 1241 1314 2268 2101 17202 1370 245 

Jalpaiguri Sadar 17351 1963 1963 2831 2131 12630 1420 383 

Mynaguri 5783 1055 2021 2423 2210 17161 1384 314 

Dhupguri 7708 2105 2005 2565 2064 13227 1382 651 

Mal 3666 1223 2027 2969 1565 12813 1425 520 

Matiali 1270 1312 1687 2228 1511 21256 1520 182 

Nagrakata 1235 1473 1250 1633 1192 21271 991 323 

Year: 2017-18 

Blocks TIA 
Yield Rate (kg/ha) 

Aus Amon Boro Wheat Potato Maize Mustard 

Rajganj 47777 3515 3415 3372 2250 32853 1472 526 

Jalpaiguri Sadar 36378 4398 4306 5145 2170 31074 1472 440 

Mynaguri 10756 3712 4275 5094 2618 29394 1472 529 

Dhupguri 11272 3773 3955 4911 2380 33982 1472 827 

Mal 15912 2722 3059 3560 1851 29165 1472 783 

Matiali 1892 3134 3516 4159 1689 21973 1930 777 

Nagrakata 1434 2585 2893 3677 2025 24024 1013 539 

Source: District Statistical Handbook, 1997-2018 

In 1997-98 Mal block was 3666 hectares of irrigated land and the yield rate of Aus, Amon, 

Boro, Wheat, Potato, Maize and Mustard were 1223, 2027, 2969, 1565, 12813, 1425 and 520 kg 

per hectare respectively. These have been increased to 15912 hectares of irrigated land and 2722 

kg/ha Aus, 3059 kg/ha Amon, 3560 kg/ha Boro, 1851 kg/ha Wheat, 29165 kg/ha Potato, 1472 

kg/ha maize and 777 kg/ha Mustard. In case of Matiali block the area under irrigation was 1270 

hectares in 1997-98 which has increased to 1892 hectares in 2017-18. The yield rate of the major 

crops has also increased in this period. In 1997-98 yield rate of major crops were 1312 kg/ha in 

Aus, 1687 kg/ha in Amon, 2228 kg/ha in Boro, 1511 kg/ha in Wheat, 21256 kg/ha in Potato, 

1520 kg/ha in Maize and 182 kg/ha in Mustard. These has increased to 3134 kg/ha in Aus, 3516 

kg/ha in Amon, 4159 kg/ha in Boro, 1689 kg/ha in Wheat, 21973 kg/ha in Potato, 1472 kg/ha in 

Maize and 777 kg/ha in Mustard. Similar scenario has also found in Nagrakata block where the 

area under irrigation and yield rate of major crops has increased in the last two decades. 
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Figure 5.22 Bock level changes in irrigated area and yield rate of major crops in Jalpaiguri District. 

Source: District Statistical Handbook, 1997-2018 

From the overall analysis it can be observed that both temporal and block level increased in 

irrigated area and yield rate of major crops in Jalpaiguri District. Thus the research hypothesis 3 

i.e., “Irrigation has enhanced the yield rate of crops per hectare” has been proved. 

5.7 Vegetable Farming and Irrigation 

The district has long history in the vegetables cultivation. Vegetables are produce with the main 

crops like paddy, pulses, cereals and cash crops. The vegetables that cultivated mainly in the 

district include Tomato, Chilly, Cabbage, Cauliflower, Brinjal, Onion, Radish, Ladies Finger and 

Garlic etc. These vegetables are mainly cultivated in the southern part of the district. Blocks like 

Jalpaiguri Sadar, Mynaguri, Dhupguri and Rajganj are well known for the cultivation vegetables. 

The productions of vegetables are mainly done for the fulfillment of the local demand of the 

district. Sometimes the surplus productions have been transported to neighboring district, which 

0

10000

20000

30000

40000

1 2 3 4 5 6 7

Y
ie

ld
 r

a
te

 (
K

g
/h

a
)

0

500

1000

1500

2000

1 2 3 4 5 6 7

Y
ie

ld
 r

a
te

 (
K

g
/h

a
)

0

200

400

600

800

1000

1 2 3 4 5 6 7

Y
ie

ld
 r

a
te

 (
K

g
/h

a
)

Potato 

Mustard 

Maize 



206 
 

help to gain more profit of the farmers as well as small businesses. The production of vegetables 

in the district depends on various factors, like climate, seeds, land types, fertilizers, irrigation and 

demand in the market etc. irrigation plays a vital role in the production and productivity of 

different vegetables in the district.  Table depicts the temporal changes of vegetable production 

in the district for two distinct time periods. In 1997-98 the total area covered by vegetable 

cultivation was 22570 hectares. Out of this 3100 hectares covered by tomato, 3400 hectares by 

cabbage, 4310 hectares by cauliflower, 8570 hectares by brinjal, 260 hectares by onion, 2930 

hectares by ladies finger and 3890 hectares by radish. These have increased in 2017-18, where 

the total area covered by vegetables is 29960 hectares. Out of this 4890 hectares covered by 

tomato, 48200 hectares by cabbage, 4910 hectares by cauliflower, 9710 hectares by brinjal, 370 

hectares by onion and 5260 hectares by ladies finger. Only the area covered by radish has been 

decreased to 3890 hectares in 2017-18. In case of the production and yield rate of the vegetables, 

the production of tomato was 44600 tonnes in 1997-98 with 11161 kg/ha yield rate. This has 

increased to 132700 tonnes and 27137 kg/ha in 2017-18. The production of cabbage was 

1003900 tonnes with 26235 kg/ha yield rate in 1997-98, which has increased to 1337900 tonnes 

with 27757 kg/ha yield rate. The production of cauliflower was 644300 tonnes with 10290 kg/ha 

yield rate in 1997-98, which has increased to 1143500 tonnes with 23289 kg/ha yield rate. The 

production of brinjal was 1396300 tonnes with 16293 kg/ha yield rate in 1997-98, which has 

increased to 187600 tonnes with 19320 kg/ha yield rate. 

Table 5.46 Production of Vegetables in the Jalpaiguri District. 

Vegetables 

Area in Thousand 

hectares 

Production in Thousand 

Tonnes 
Yield rate (kg/ha) 

1997-98 2017-18 1997-98 2017-18 1997-98 2017-18 

Tomato 3.10 4.89 44.60 132.7 11161 27137 

Cabbage 3.40 4.82 100.39 133.79 26235 27757 

Cauliflower 4.31 4.91 64.43 114.35 10290 23289 

Brinjal 8.57 9.71 139.63 187.6 16293 19320 

Onion 0.26 0.37 2.42 5.43 9308 14676 

Ladies Finger 2.93 5.26 34.32 70.7 8382 12266 

Radish 3.89 3.15 40.51 38.53 10414 12232 

Source: District Statistical Handbook, 1997-2018 

The production of onion was 24200 tonnes with 9308 kg/ha yield rate in 1997-98, which has 

increased to 54300 tonnes with 14676 kg/ha yield rate. The production of ladies finger was 
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343200 tonnes with 8382 kg/ha yield rate in 1997-98, which has increased to 74700 tonnes with 

12266 kg/ha yield rate. The production of radish was 405100 tonnes with 10414 kg/ha yield rate 

in 1997-98, which has decreased to 385300 tonnes with 12232 kg/ha yield rate. 

 

 

 

 

 

 

 

Figure 5.23 Productions of Vegetables in the Jalpaiguri District. 

Source: District Statistical Handbook, 1997-2018 

Table 5.47 discuss about the farmers who are cultivating different vegetables in Jalpaiguri 

district. Out of 560 sample farmers 224 i.e. 40% farmers cultivated tomato, 174 (31%) farmers 

cultivated cabbage, 112 (20%) cultivated chilly, 123 (22%) cultivated brinjal, 140 (25%) farmers 

cultivated cauliflower, 56 (10%) cultivated garlic, 168 (30%) cultivated radish and 179 (32%) 

farmers cultivated onions in Jalpaiguri district.  

Table 5.47 Vegetable Cultivation by the Farmers of Jalpaiguri District. 

Crops 
Farmers 

No % 

1 Tomato 224 40 

2 Cabbage 174 31 

3 Chilly 112 20 

4 Brinjal 123 22 

5 Cauliflower 140 25 

6 Garlic 56 10 

7 Radish 168 30 

8 Onions 179 32 

Source: Field Survey. 
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5.7.1 Vegetable Cultivation and Irrigation 

The production of vegetables in the district depends on various factors, like climate, seeds, land 

types, fertilizers, irrigation and demand in the market etc. irrigation plays a vital role in the 

production and productivity of different vegetables in the district. The role irrigation in the 

productivity of different vegetables have been discussed in the following points - 

5.7.1.1 Tomato Cultivation 

Tomato (Lycopersicon esculentum) is an annual or short lived perennial pubescent herb and 

greyish green curled uneven pinnate leaves. The flowers are off white bearing fruits which are 

red or yellow in colour. It is a self-pollinated crop. The major tomato producing blocks are 

Mynaguri, Dhupguri and Rajganj. Tomato is very sensitive to water application. Heavy irrigation 

provided after a long spell of drought causes cracking of the fruits. Hence it should be avoided. 

Light irrigation should be given 3-4 days after transplanting. Irrigation intervals should be 

according to soil type and rainfall, irrigation should be given 7-8 days interval during Kharif, 

during Rabi 10-12 days and 5-6 days during summer. Flowering and fruit development are the 

critical stages of tomato therefore; water stress should not be given during this period. Table 5.48 

depicts the yield rates of tomato in different irrigation methods and irrigated day. The highest 

yield rate of tomato has been observed to those farms which are using drip irrigation method. 

Mainly the farmers of Mynaguri block are using drip irrigation instead of traditional irrigation 

methods. This has helped them in the more tomato production. The tomato has been produced at 

the rate of 24500 kg per hectare in case of drip irrigation. On an average 7 to 8 irrigated days 

have been needed in case of drip irrigation. The yield rate of tomato is 22300 kg/ha and 5 to 8 

irrigated days needed for tomato cultivation in case of Canal irrigation. 

Table 5.48 Yield rate of Tomato in Different irrigation methods. 

Types of Irrigation Yield rate (kg/ha) Irrigated Day 

Canal 22300 5 to 8 

STW 20750 7 to 9 

RLI 18250 10 to 12 

DTW 19780 6 to 9 

Tank 20560 6 to 9 

Drip 24500 7 to 8 

Source: Field Survey. 
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In case of STW irrigation, the yield rate of tomato is 20750 kg/ha and 7 to 9 irrigated days 

needed for tomato cultivation. The lowest yield rate has been observed in RLI irrigation method. 

The yield rate of tomato is 18250 kg/ha and 10 to 12 irrigated days needed for tomato cultivation 

in case of RLI. 

 

 

 

 

 

 

 

 

 

Figure 5.24 Yield rate of Tomato in Different irrigation methods. 

Source: Field Survey. 

5.7.1.2 Cabbage Cultivation 

Cabbage (Brassica oleracea var capitata) is a small, leafy biennial producing a compact globular 

mass of smooth or crinkled leaves wrapped over each other known as head. The outer leaves are 

generally larger than the inner. The stem is short and stout. Plants flower generally after winter. 

First irrigation is given just after transplanting of seedlings and subsequent irritations are given at 

an interval of 10-15 days depending upon the season and soil conditions. Care should be taken to 

avoid water stress from the time of head formation to the head maturity period. At the time of 

crop maturity, irrigation should be avoided as excess irrigation at this stage causes splitting of 

heads. Table 5.49 depicts the yield rates of cabbage in different irrigation methods and irrigated 

day. The highest yield rate of cabbage has been observed to those farms which are using drip 

irrigation method. Mainly the farmers of Rajganj and Jalpaiguri Sadar block are using drip 

irrigation instead of traditional irrigation methods. This has helped them in the more cabbage 

production. The cabbage has been produced at the rate of 29865 kg per hectare in case of drip 

irrigation. On an average 10 to 16 irrigated days have been needed in case of drip irrigation. The 
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yield rate of cabbage is 27620 kg/ha and 10 to 15 irrigated days needed for cabbage cultivation 

in case of Canal irrigation. 

Table 5.49 Yield rate of Cabbage in Different irrigation methods. 

Types of Irrigation Yield rate (kg/ha) Irrigated Day 

Canal 27620 10 to 15 

STW 23880 12 to 17 

RLI 20500 12 to15 

DTW 21560 15 to 18 

Tank 20012 10 to 15 

Drip 29865 10 to 16 

Source: Field Survey. 

In case of STW irrigation, the yield rate of cabbage is 23880 kg/ha and 12 to 17 irrigated 

days needed for cabbage cultivation. The yield rate has been observed in RLI irrigation method. 

The yield rate of cabbage is 20500 kg/ha and 12 to 15 irrigated days needed for cabbage 

cultivation in case of RLI. . The yield rate of cabbage is 21560 kg/ha and 15 to 18 irrigated days 

needed for cabbage cultivation in case of DTW irrigation. . The lowest yield rate of cabbage is 

20012 kg/ha and 10 to 15 irrigated days needed for cabbage cultivation in case of Tank 

irrigation. 

 

 

 

 

 

 

 

 

 

Figure 5.24 Yield rate of Cabbage in Different irrigation methods. 

Source: Field Survey. 

5.7.1.3 Cauliflower Cultivation 
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internodes, branches apices and bracts. It has high quality of proteins and peculiar in stability of 

vitamin C after cooking. First irrigation is given just after transplanting. Further irrigation will 

depend upon weather, soil type and variety. However, regular maintenance of optimum moisture 

supply is essential during both growth and curd development stage. On an average 7 to 15 

irrigated days needed in the cultivation of cauliflower. Table 5.50 depicts the yield rates of 

cabbage in different irrigation methods and irrigated day. The highest yield rate of cauliflower 

has been observed to those farms which are using drip irrigation method. Mainly the farmers of 

Rajganj, Jalpaiguri Sadar and Mynaguri are using drip irrigation instead of traditional irrigation 

methods. This has helped them in the more cauliflower production. The cauliflower has been 

produced at the rate of 17800 kg per hectare in case of drip irrigation.  

Table 5.50 Yield rate of Cauliflower in Different irrigation methods. 

Types of Irrigation Yield rate (kg/ha) Irrigated Day 

Canal 15250 7 to 12 

STW 14500 10 to 15 

RLI 12800 12 to 18 

DTW 12350 10 to 16 

Tank 13670 12 to 16 

Drip 17800 7 to 10 

Source: Field Survey. 

 

 

 

 

 

 

 

 

Figure 5.25 Yield rate of Cauliflower in Different irrigation methods. 

Source: Field Survey. 

On an average 7 to 10 irrigated days have been needed in case of drip irrigation. The yield 

rate of cauliflower is 15250 kg/ha and 7 to 12 irrigated days needed for cauliflower cultivation in 

case of Canal irrigation. In case of STW irrigation, the yield rate of cauliflower is 14500 kg/ha 
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and 10 to 15 irrigated days needed for cauliflower cultivation. The lowest yield rate has been 

observed in DTW irrigation method. The yield rate of cauliflower is 12350 kg/ha and 10 to 16 

irrigated days needed for cultivation in case of DTW.  

5.7.1.4 Brinjal Cultivation 

Brinjal is one of the most common tropical vegetables grown in the district. It is known as Begun 

(Bengali) in the study area. Brinjal is a warm season crop and requires a long warm growing 

season. It is very susceptible to frost. Continuous supply of moisture should be maintained 

around the root zone of the plant. A light irrigation is given on the first and third day after 

transplanting. Thereafter irrigation is given at an interval of 8-10 days during winter and 5-6 days 

during summer. The major producing blocks are Jalpaiguri Sadar, Mynaguri and Rajganj 

Table 5.51 Yield rate of Brinjal in Different irrigation methods. 

Types of Irrigation Yield rate (kg/ha) Irrigated Day 

Canal 21720 6 to 10 

STW 23400 8 to 15 

RLI 18950 7 to 12 

DTW 18200 8 to 15 

Tank 17800 10 to 15 

Drip 24250 15 to 20 

Source: Field Survey. 

 

 

 

 

 

 

 

Figure 5.26 Yield rate of Brinjal in Different irrigation methods. 

Source: Field Survey. 
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Table 5.51 shows the yield rate of brinjal in different irrigation methods. The highest yield 

rate of brinjal has been observed in Drip irrigation methods, where per hectare production of 

brinjal is 24250 kg. 15 to 20 days of drip irrigation needed in the cultivation of brinjal. The 

lowest yield rate of brinjal has been observed in Tank irrigation method where per hectare 

production of brinjal is 17800 kg with 10 to 15 irrigation days. The yield rate of brinjal for other 

irrigation methods are following – 23400 kg/ha in STW irrigation, 21720 kg/ha in Canal, 18950 

kg/ha in RLI, 18200 kg/ha in DTW. On an average 8 to 15 days of irrigation needed in 

cultivation of brinjal for all the mentioned irrigation methods. 

5.7.1.5 Onion Cultivation 

Onion is one of the essential vegetables in the district. In Jalpaiguri onions have two crop cycles, 

first harvesting starts in November to January and the second harvesting from January to May. 

Onion needs irrigation at the time of transplanting, three days after transplanting and 

subsequently at   7-10 days interval depending upon the soil moisture. In general, Kharif crop 

needs 5-8 irrigations, the late Kharif crop requires 10-12 and Rabi crop needs 12-15 irrigations. 

Onion being a shallow rooted crop, needs frequent light irrigation to maintain optimum soil 

moisture for proper growth and bulb development. Irrigation needs to be stopped when the crop 

attains maturity (10-15 days before harvest) and the top starts falling which helps in reducing the 

rotting during storage. Excess irrigation is always harmful and dry spell followed by irrigation 

will result in the splitting of the outer scales and also formation of bolters. Water loss with flood 

irrigation is too high due to conveyance, seepage and percolation losses. Table 5.52 depicts the 

yield rates of onion in different irrigation methods and irrigated day. The highest yield rate of 

onion has been observed to those farms which are using STW irrigation method. 

 

Table 5.52 Yield rate of Onion in Different irrigation methods. 

Types of Irrigation Yield rate (kg/ha) Irrigated Day 

Canal 17500 12 to 15 

STW 18260 15 to 20 

RLI 15250 12 to 17 

DTW 15100 15 to 18 

Tank 14600 17 to 20 

Source: Field Survey. 
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Figure 5.27 Yield rate of Onion in Different irrigation methods. 

Source: Field Survey. 

Mainly the farmers of Rajganj, Jalpaiguri Sadar and Mynaguri are using STW irrigation for 

the cultivation of onions. The onion has been produced at the rate of 18260 kg per hectare in case 

of STW irrigation. On an average 15 to 20 irrigated days have been needed in case of STW 

irrigation. The yield rate of onion is 17500 kg/ha and 12 to 15 irrigated days needed for onion 

cultivation in case of Canal irrigation. In case of RLI irrigation, the yield rate of onion is 15250 

kg/ha and 10 to 1512 to 17 irrigated days needed for onion cultivation. The lowest yield rate for 

onion has been observed in Tank irrigation method. 

5.7.1.6 Radish Cultivation 

Radish is important vegetables in Jalpaiguri district. Many farmers of the district are cultivating 

radish. It is a winter vegetable and it is a crop with very short duration. Radish attains maturity 

just within 30 days after planting. Adequate soil moisture should be available for uniform seed 

germination and growth of the plants. The first irrigation is given immediately after sowing. 

Depending upon the planting season and the available soil moisture, radish may be irrigated at 10 

to 12 days interval in winter season and 5 to 6 days interval during summer season. Table 5.53 

shows the yield rate of radish in different irrigation methods. The highest yield rate of radish has 

been observed in Drip irrigation methods, where per hectare production is 9230 kg. 5 to 6 days 

of drip irrigation needed in the cultivation of radish. 
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Table 5.53 Yield rate of Radish in Different irrigation methods. 

Types of Irrigation Yield rate (kg/ha) Irrigated Day 

Canal 6500 5 to 6 

STW 8250 5 to 7 

RLI 5800 6 to 8 

DTW 6100 6 to 8 

Tank 5220 6 to 8 

Drip 9230 5 to 6 

Source: Field Survey. 

The lowest yield rate of radish has been observed in Tank irrigation method where per 

hectare production is 5220 kg with 6 to 8 irrigation days. The yield rate of radish for other 

irrigation methods are following – 8250 kg/ha in STW irrigation, 6500 kg/ha in Canal, 5800 kg/ha in 

RLI, 6100 kg/ha in DTW. On an average 5 to 8 days of irrigation needed in cultivation of radish 

for all the mentioned irrigation methods. 

 

 

 

 

 

 

 

 

 

 

Figure 5.28 Yield rate of Radish in Different irrigation methods. 

Source: Field Survey. 
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chilly in different irrigation methods and irrigated day. The highest yield rate of chilly has been 
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observed to those farms which are using drip irrigation method. The chilly has been produced at 

the rate of 3526 kg per hectare in case of drip irrigation. On an average 12 to 15 irrigated days 

have been needed in case of drip irrigation. The yield rate of chilly is 2650 kg/ha and 12 to 15 

irrigated days needed for chilly cultivation in case of Canal irrigation. In case of RLI irrigation, 

the yield rate of chilly is 2100 kg/ha and 15 to 18 irrigated days needed for chilly cultivation. 

The lowest yield rate for chilly has been observed DTW irrigation method with yield rate of 

1912 kg/ha and 15 to 20 days of irrigation. 

Table 5.54 Yield rate of Chilly in Different irrigation methods. 

Types of Irrigation Yield rate (kg/ha) Irrigated Day 

Canal 2650 12 to 15 

STW 2910 15 to 18 

RLI 2100 15 to 18 

DTW 1912 15 to 20 

Tank 1925 15 to 20 

Drip 3526 12 to 15 

Source: Field Survey. 

 

 

 

 

 

 

 

 

Figure 5.29 Yield rate of Chilly in Different irrigation methods. 

Source: Field Survey. 
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5.8 Impact of Inorganic fertilizers and Pesticides on Environment 

Fertilizers and pesticides are the most important component in modern agricultural activity. 

Pesticides are included in a broad range of organic micro pollutants that have ecological impact. 

Different categories of inorganic fertilizers and pesticides have different types of effects on the 

living organism with the direct and indirect implication. Excessive use of pesticides and 

inorganic fertilizers may lead to the destruction of biodiversity. This study intends to discuss the 

farmer‟s perception on use of inorganic fertilizers and pesticides for improving their agricultural 

productivity and also its environmental impact. The inorganic fertilizer increases the plant 

growth. Less soil fertility is one of the most vital constraints in improving the agricultural 

production (Ayoub, 1999). But the intensive use of inorganic fertilizer in agriculture worldwide 

for ensuring the world food security caused so many health problems and unrecoverable 

environmental pollution. On the other hand pesticides are used to kill the pests and insects which 

attack on crops and harm them. However, they also impose a serious negative impact on the 

environment especially on soil, water and air. Excessive use of pesticides may lead to the 

destruction of biodiversity. Total world consumption of nitrogen (N), phosphorus (P), and 

potassium (K) in 1998/1999 was 81, 14, and 18 Tg/yr, respectively (IFA, 1999). Fifty-five per 

cent of the nutrients were used for cereal production, 12% for oilseed crops, 11% for grassland, 

11% for commodities (e.g., cotton, sugar, and coffee), 6% for root crops, and only 5% for fruit 

and vegetable production. In 1950, fertilizers comprised only a small percentage of the nutrients 

needed for grain production, most of the supply being provided by the “natural fertility” of the 

soil and added manure (Kaarstad, 1997). The use of pesticides has increased many folds over the 

past few decades. According to an estimate, about 5.2 billion pounds of pesticides are used 

worldwide per year. The use of pesticides for pest mitigation has become a common practice all 

around the world. Present study indicates the impact of inorganic fertilizers and pesticides on the 

environment of Jalpaiguri district (selected villages) and human health as well.  

5.8.1 Basics of inorganic fertilizers and pesticides 

A fertilizer is any material of natural or synthetic origin (other than liming materials) that is 

applied to soils or to plant tissues to supply one or more plant nutrients essential to the growth of 

plants or to overcome the plant nutrient deficiency. The term fertilizer is defined in the Act. No. 

156/1998 Coll., as amendment. So fertilizers are required and thus applied to replenish nutrients 
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taken away from the soil by crop harvest and so they are applied to supplement more nutrients to 

boost crop yield (Sharma & Chetani, 2017). 

Table 5.55 Fertilizers Used in Jalpaiguri District. 

1. Nitrogenous straight fertilizers 

i Urea 

ii Ammonium sulphate 

iii ammonium chloride 

iv Calcium ammonium nitrate (CAN) 

2. Phosphatic straight fertilizers 

i Single super phosphate (SSP) 

ii Trplesuperphosphate (TSP) 

3. Complex Straight fertilizers 

i Ammonium phosphate (DAP) 

ii Nitrophosphate (NP) 

iii Different blends of NPK fertilizers 

Source: Field Survey. 

Any natural or manufactured material that contains at least 5% of one or more of the three 

primary nutrients – nitrogen (N), phosphorous (P), or potassium (K) – can be considered a 

fertilizer. Fertilizers contain varying proportions of plant essential major (N, P, K, etc.) and 

minor (Zn, Mn, Fe, etc.) elements, as well as impurities and other non-essential elements. On the 

other hand pesticide is a toxic chemical substance or a mixture of substances or biological agents 

that are intentionally released into the environment in order to avert, deter, control and/or kill and 

destroy populations of insects, weeds, rodents, fungi or other harmful pests. The production of 

pesticides started in India in 1952 with the establishment of a plant for the production of BHC 

near Calcutta, and India is now the second largest manufacturer of pesticides in Asia after China 

and ranks twelfth globally (Locke et.al., 1995).  The pattern of pesticide usage in India is 

different from that for the world in general. In India 76% of the pesticide used is insecticide, as 

against 44% globally (Mathur, 1999). 

5.8.2 Pattern of Pesticides Use 

As mentioned above, Indian farmers mainly used insecticides. The study region follow same 

path and from the primary data (table 5.56& figure 5.38), it can be found that nearly 78% of 

pesticides used by an individual farmer (average) are insecticides, which is higher than national 

and global average. These insecticides include ovicides and larvicides which used against insect 

eggs and larva respectively. After the insecticides, the farmers also used Fungicides. 

Approximately 11% of pesticides used by an individual farmer (average) are fungicides. 

Fungicides are biological chemical compounds or biological organism used to kill parasitic fungi 
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or their spores.  Nearly 10% of pesticides used by individual farmer (average) are herbicides. 

And the rest percentage of pesticides used to kill others which harm the plant growth. 

Table 5.56Pesticides Used by Average Individual Farmer. 

Types of Pesticides Quantity in % 

 

Insecticides 78.32 

Herbicides 9.75 

Fungicides 10.56 

Others 1.37 

Total 100 

Source: Field Survey.    Figure 5.30 Pesticides Used by Average Individual Farmer. 

5.8.3 Use of Inorganic Fertilizers and Pesticides and Production of Crops 

Normally the inorganic fertilizers and pesticides have been used to improve and increase the crop 

production. To understand whether the use of these increase the production crops or not, the 

perception of sample farmers have been recorded, and from their response it is found that (figure 

5.39) more than 63% if farmers thoughts that the use of inorganic fertilizers and pesticides 

improve and increase the production of crops. On the other hand 14% of famers have thought 

that the production of crops decreased due to the use of these elements. Again 19% of sample 

farmers have response that there has been no change in crop production due to use of inorganic 

fertilizers and pesticides. 

Figure 5.31 Percentages of Farmers on Production of Crops. 

Source: Field Survey. 
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5.8.4 Consumption of Used Inorganic Fertilizers and Pesticides 

Fertilizers consumption measures the quantity of plant nutrients used per unit of arable land. 

Fertilizer consumption in India was 165.12 kg per hectare in 2014 (100.33 kg/ha, 2002), which 

denotes gradual increase in consumptions of fertilizers from past years. Globally the 

consumption of fertilizers also increases over the times. In 2002 it was 105 kg/ha and increased 

to 142 kg/ha in 2016. So it can be said that in India consumption of fertilizers always higher than 

the global. On the other hand the global average in consumption of pesticides is 3 kg per hectare. 

In India the intensity of consumption of pesticides is very low, just 291.2 grams per hectare. 

Again in West Bengal per hectare consumption of pesticide is 600grams, which is higher than 

the national average, but lower than global perspective.  

Table 5.57 Consumption of Inorganic Fertilizers and Pesticides (kg/ha) 

Particular No. of Farmers Percentage 

Less than required 71 12.68 

Standard  Amount 215 38.39 

More than  required 241 43.04 

No Idea 33 5.89 

Total 560 100.00 

Source: Field Survey. 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.32 Consumptions of Inorganic Fertilizers and Pesticides. 

Source: Field Survey. 

The researcher has taken the standard quantity of fertilizers and pesticides per hectare are 165 

kg/ha and 600 grams/ha respectively. As per the primary data (table 5.57& figure 5.40), it is 

found that most of the farmers (43%) have consumed more quantity of fertilizers and pesticides 

in their respective lands than the required. Again 38% of farmers have consumed the exact 

quantity that required for farming. 13% of farmers responded that they have consumed less 
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quantity of fertilizers and pesticides than required. Rest 6% of farmers has no idea about the 

consumption quantity. 

 

5.8.5 Types of Fertilizers Consumed for Agriculture 

On the basis of nature fertilizers have been classified into three types, i.e. Organic, Inorganic and 

Bio fertilizers. The organic fertilizers refer to those fertilizers which are derived from living or 

formerly living materials. e.g., animal wastes, plant wastes from agriculture, compost, and 

treated sewage sludge. On the other hand the inorganic fertilizers include industrially synthesized 

fertilizers. E.g. CO (NH2)2, (Urea) 45-46% nitrogen, chile saltpetre with 15% nitrogen. Fuentes-

Ramirez and Caballero-Mellado (2005) defined a biofertilizer as “a product that contains living 

microorganisms, which exert direct or indirect beneficial effect on plant growth and crop yield 

through different mechanisms”. E.g., AM fungi, N-fixer, P solubilizer and K solubilizer. Out of 

these three types of fertilizers, the inorganic one is the most responsible for environmental 

pollution. Table 5.58 depicts the consumption of different fertilizers by the sample farmers. 

Interestingly more than 74% of sample farmers have using inorganic fertilizers and 18% using 

organic fertilizers. Only 7% of sample farmers have consuming bio fertilizers for agriculture. It 

denotes that the environment of the study area especially in water and soil have been effected 

mostly. 

Table 5.58 Different types of Fertilizers Consumption for Agriculture. 

Particular No. of Farmers Percentage 

Organic 103 18.39 

Inorganic 417 74.46 

Bio 40 7.14 

Total 560 100 

Source: Field Survey. 

5.8.6 Effects of Inorganic Fertilizers on Water and Air  

The use of inorganic fertilizers, especially which contain nitrogenous substances have harmful 

effects on both surface and ground water. Nitrogen in agricultural areas reaches the water 

environment by three ways: Drainage, leaching and flow. Nitrate leaching particularly linked to 

agricultural practices such as fertilizing and cultivation. Plants use 50% of nitrogenous fertilizers 

applied to soil, 2-20% lost evaporation, 15-25% react organic compounds in the clay soil and the 

remaining 2-10% interfere surface and ground water (Sonmez et.al, 2008; Korkmaz, 2007).  The 
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pollutant water may cause various water borne diseases. It is known to be one of the most 

important inputs of fertilizers in agricultural production. When it is applied inadequate, rates of 

productivity and quality are caused significant losses. When it is too much applied, it causes air 

pollution by nitrogen oxides (NO, N2O, NO2) emissions. In case of excessive use of nitrogenous 

fertilizers, especially nitrate content of levels of the plant would threaten human health level 

reaches the leafy vegetables eaten (Atilgan, et al, 2007). Table 5.59 depicts the different diseases 

in farmers from last one year caused by water pollution. Nearly 43% of sample farmers have 

problem of gastric. 15.54% of sample farmers have been affected by Diarrheal disease. Almost 

8% have dysentery problems and almost 4% have cholera and typhoid disease from last 1 year. 

Again in case of air borne diseases almost 34% of farmers have allergic problems, 10% have 

bronchitis, 23% have chest pain and 6% have heart diseases. 

Table 5.59 Diseases Caused by Water and Air Pollution. 

Types of Water Borne Diseases No. of Farmers Percentage 

Cholera 13 2.32 

Diarrheal  Disease 87 15.54 

Typhoid 7 1.25 

Gastroenteritis 241 43.04 

Dysentery 43 7.68 

Air Borne Diseases 

Particular No. of Farmers Percentage 

Bronchitis 57 10.18 

Chest Pain 131 23.39 

Cardiovascular problem 31 5.54 

Allergy 189 33.75 

Source: Field Survey. 

5.9 Conclusion 

The Spatio-temporal changes of irrigation practice and changes in agricultural practice have been 

key focus in this chapter. To understand the changes in the irrigation practice as well as methods 

of irrigation and its spatial growth this chapter deals with two time periods i.e. 1997-98 and 

2017-18. The growth of different source of irrigation its density has also been discussed. The 

modern irrigation methods and its used by the educated farmers have been discussed. Again the 

necessity of irrigation for HYV seeds have also discussed in this chapter. To understand the 

changes in agricultural practice both the productivity and efficiency index have been calculated 

in the given time periods. To demonstrate the impact of irrigation on the production of different 

crops, correlation between percentages of irrigated area and total production of different crops 
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have been considered. The vegetable farming has also discussed and lastly the bad effects of 

fertilizers and pesticides have been presented. 
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